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PREFACE 

The lack of a book dealing with the composition of the more 
important Tanning Materij^ls has prompted the writer to 
present this volume. As is well known, information con’- 
cerning those materials used for vegetable tanning is widely 
jlisseminated through a number of publications, many of 
which are inaccessible to the average tanner or manufacturer, 
and it was considered that if such information was brought 
within the scope of a single volume, it would form a useful* 
book of reference to those interested. This, at all events, 
is the anticipation of the author, and if such is reali.sed, the 
work involved in bringing the subject matter together will 
be amply rewarded. 

Section II. has been so arranged that the tanning materials 
are discussed in alphabetical order, thus making it in the 
nature of a dictionary of the subject. This will doubtless 
appeal to the majority, in view of its convenience for reference 
purposes. 

Naturally, no book on tanning materials would be com¬ 
plete without some reference to tanning extracts, the manu¬ 
facture of which is dealt with in Section III., as well as being 
mentioned throughout ‘Section II. This, of course, is a very 
specialised subject, and one upon which a separate volume 
might well be written. It is hoped, however, that the details 
given will be both usefjil to the manufacturer and Interesting 
to the student of the leather trade, who will want to know at > 
least an idea of the method of manufacturAt these widely 
used materials. > 
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PREFACE 


Section IV. contain.s the official methods of ayalysing 
tanning materials, as laid down by^the Society of Leather 
Trade Chemists* and ’the American Leather Chemists 
^Association. 

’ The author desires to express his indebtedness to those 
gentlemen who have so freely offered suggestions in con-, 
nettion with this volume, more especially Mr J. A. Reavell, 
M.I.M.E., and Mr W. A. Fraymouth, F.C.S. Best thanks 
are also due to the Forestal Land, Timber, and Railways 
Co. Ltd., The Ke.stner Evaporator and Engineering Co. Ltd., 
and many other manufacturers for the loan of the blocks 
which have been used to illustrate the text. 

A. H. . 


London, .S.K., 
May 1921. 
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ADVERTISStaENTS 



FOR THR CONCENTRATION OF 

WOOD EXTRACTS 


THE 

Kestner Patent Film Evaporator 

EMBODIES ADVANTAGES-- 

POSSESSED BY NO OTHER TYPE 

Short-time Contact 

No Entrainment ' 

No Coloration 

Continuous Discharge of 
Concentrated'liquor 


DIRECT PRODUCTION OF SOLID EXTRACTS 
Simplicity High Economy Ease of Control 


li^TNER EVAPORATOR d iNpEERIItOOi. Lti 

5. CJROSVPNOR GARDENS, LO;SDOfM, S.W.j 









The only TRUE FILM i$ the, 

KESTNER 

(IMITATED BUT NOT EQUALLED) 


» Photo^aph ol Kestntr Patent QnadnipIc^EffecI 

WE. DEMON AND SUPPLY COMPLETE pXcTC^^ES 
FOR THE MANUFACTUR| OF WpOD. EXTRACTS 

XESTHtll EVAMKilTbR-;t EMINEEAHUS Co. Lit' 

S-apeSViBNOR QAROENS, ^ONOeN, S.W.1 
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T«i«fy)on« NOf.: • Telegraphic Addi*«stM: 

London #/«nue, 8736/7 QUEBRACHO, STOCK. LONDON 

Llveppgof Bank,*4491/2 t QUEBRACHO, LIVERPOOL 

Codes; AB9 5/6 Edftlons, Bentley's, Lieber’e, Maroonl’s 

HUMPHREYS, PEROIVftL ELLIS & GO, 

LIMITED 

Importer^ and Exporters of all Classes of 

TANNIHG MATERIALS AND EXTRACTS 


. . SPECIALITIES . . 

SOLID QUEBRACHO EXTRACT 

(Soluble and Ordinary) 

SOLID MIMOSA BARK EXTRACT 
PLANTATION GAMBIER 
SHUMAC, VALONIA 
NATAL MIMOSA BARK 

(Chopped and Ground) 

ETC. ETC,, 

^ole Selling Agents tor United Kingdom of 

P. A. REV & SONS'^ SWISS ,AND ITALIAN CHESTNUT ‘EXTRACTS 

f 

• _ ^ _ 

• Registered OfTice%: 

1*1,112 FiNCHURqK STREET, LONDOJMf E.C.3 

Uiverpool Brs^nch Office; 

41 NORTH STRKf T, * LIVfiRPOoL 



DVER'MSEMENTS * 


* / 

Telephone No.— 25761 Tele^aphic Addres$— "Premier/’ Letds 

Lieber. ABC or Bentley’s Codes Sgeciel Prive^e Code^for ovfn^mechines 

% • * • 

Joseph Hali & €o. 

Makers of all classes of 

MACHINERY • 

for the Leather and Allied Trades 


BURLEY ENGINE WORKS 


LEEDS' 


We have concentrated, and particularly specialised and 
stan^rdised our Fleshing, Unhairing, Scudding, Setting, 
Splitting, Shavfng, and Sammying Machines, also 
Hydraulic Drying Plesses. 

, We have laid down our own Plant for the manu¬ 
facturing of all classes o&Fleshing Machine and Shaving 
Machine Blades, and can* supply these to suit any 
make of Cylinder. « ^ * , 

The material which ^e use is of tlie very finest 
quality procurable. ^ • 

Continually having, as we are, tlje complete equip¬ 
ping of yards pas»n^ through our hands, we ^6 ij^ • 
a position»to advRe uppn fnd supply cjomplete iiKtt^l- 
Jations,*'tfmbodying tjje latast f)rtlctice jijd* including* 
lyiofive p^wtr, ;shafting, heating, lighting,* etc., ^Stc. 
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GUTS TOE'finest STEli^lL 

( Q 

PBODDCES THE LARGEST NDMBER 
OF ‘CAREEN COPIES . _ 

WRITES with BEAUTIFUL CLEARNESS 

( 

Oliver 

TppciA^ritcr 

e 

The ONLY machine made with a DOUBLE Type- 
Bait,' possessing great strength, and which cannot' be 
strained or twisted. 


The latest {No. 9) Model contains all 
up-to-date Improvements in the nature 
of Two-colour Ribbon, Tal{ilator, Back¬ 
space Key, etc., etc., together with 
- Ruling Device (exclusive feature) — 


The SPECIAL MODEL '(96 characters) can be fur¬ 
bished with a Keyboard containing a lalge number of 
*' fractions as ' ADDITlbNAL charactei^. A separate 
Catalogue 6f this Machine is issued, showing illustra¬ 
tions of stock keyboards. 

•Either Catalogue (or bott) ppstfd on appticatloh , 


■ Mvcr * tE^pewttter Compan*^ %tb. 

75 QUEEN VICTOBIA ST. LONDON, .E»CX 4 
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C«Im; T«le«nplllC AMnus "TANTIIkA" LIVERPOOL. 

ABC (Hk EAltlM) impraved. 

WMterii 
Bemicjr's. 




McArthur.^V- ’ - 

BULU LANS, AINTREE Ay 




LIV^ERPOQL* ' ^iQ 

Branob Oftico: ST^HINOSOAOE 32, CHRISTIANM • 

Manufacturers tor Home and Bj^ort of • 

“B.M.C.” & “B.M.” 1 AlIpRPABHn 

Pure Decolorised Liquid Extracts I 'CW«l'«"VllU 

t< S S L A Highly Decolorised Extract EXTRACTS 

for use in Suspenders ! 


LIVER BRAND 

THE SUPER BLEACHING EXTRACT ‘w. 


THE WELL-KNOWN AND PROVED 8YNTHETIO TANNINS- 


1HAXTNTAN • ■ 

(Tr»<l« Mark Registered) 

MAXJNTAN S.S. 

(Trade Mark Registered) 

MAXYNTAN R.R. 

(Trade Mark Regiiffered) 

MAXYNTAN F.F. 

(Trade i||ark Reglatered) 


f Quickens Tannage. Helps Penetration. 
I Improves Colour and Drain. 

[ SPECIALLY PREPARED FOR THE 

I TANNAGE OF SHEEP & CALF SKINS. 

•SPECIALLY PREPARED FOR THE 

TANNAGE OF RUGS. 

, SPECIALLY PRRPAItED FOR THE 

DRESSING OF FHR SKINS. 


U 1 YYMTAM (I (I • i SPECIALLY PREPARED FOR THE 

. . i. OF'CLOVINf L6WBEJ., 

MAXVNCROM 

^Trade ilarkWeglstereS ^ -iH-* ^^N L1Q|^W ^ 

Produt^ iJatheseqoal in aU respects to Chrome, with grsuter riqiidity 
aad nBsdaboail^makeB tough pliatle LeaUier, 4 |hich will Dye easily any* 
Shade of Coiooi^vety valivible A Drwrs of Semi-Chrome Leather 
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A N^IMPORTANT book of methods of chemical analysis as 
Applied to the .Leather Industry. The most recent work has 
• been included, and the whole subject is set out and discussed 
clearly and straightforwardly. The illustrations have been carefully 
designed for the book. Th^result is a practical and useful Laboratory 
Mantjal for all Works Chemists and Students, and for addition to the 
Technical Bookshelves in modern Works and Factories. 

” It brings up to dale earlier papers on^methods of chemical analysis, reinforces ihem by a well- 
stocked collection of original laboratory notes, ud brings its varied tnatenaU into working order as 
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E 

East African mangroves, 49 
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Evaporator for solid axtracts, 142 
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Hemlock, extraction of, 33 
Hemlock spruce, 36 
) Hemlock, Western, 36 
Hoesch extract, 84 
Honeysuckle, corst, 21 


Indian mangroves, 48 < 

Indian materials, various, 
I^idian Oaks, 64 
Indian stimach, 89 * 
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Iron wood, ,38 
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Mallet bark, 42 
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Mfingrove extraction, patent, 49 
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Oak bark, 5, 6_i 

Oakwcgid, J, 64 
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Oxalic acid in sal, 78 • 
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Paper-making, 170 
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Pine twigs, 71 
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Pionier extract, 84 
Pistacia galls, 72 
Plantation gambler, 28 
Pomegranate, 72 

Powder extracts, preparation of, 
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Pyrogallol, 3^ 

Pi^ogallol tannins, 4 

* Q 
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Calculation of Material for Extract Making. 

In the manufacture of tanning or wood extracts it is 
customary to calculate the approximate amount of raw 
material which will be required to produce a given amount 
of finished extract in order that any possible losses can be 
traced. • • 

In this connection an article by Eitner in Der Gerber, 
1907, is of particular interest. This article, containing much 
practical information, was abstracted in Jour. Amer. Leather, 
Chem. Assoc., 1907, from which the following notes have been 
compiled. • 

Talking of pine barks, he says that one observation ma*te 
was that on extraction a considerable amount of tannin 
totally disappears and cannot be accounted for in the extract 
produced. In support of this statement, the following 
examples are given :— 

.1. Pine bark extracted in a tannery in a battery of six 
leaches, boiling in the last leach. 

I’er Cent. 


Total extractable matter of the new bark, air dry - - 24.8 

„ „ in the obtained liquor - 9.41 

„ „ in th^spent bark 9.28 

Extraction obtained - . # . -- 18.69 


Loss - t - 6.11 

24.5 pen cent, of the total exttactable matter. 

2. Pine bark extracted in an extract works ty entirely 
hot exaction. , • 

Per Cent. 

Total extractable matter id the ajr dry bark •- 

-• „ ip the obfained liquor - 12.9 * 

„ • „ in the spenj* bark j 6^36 

Extraction obfcined •-• ig.td., 

■•Loss » - , ■ S-to 

ko.9 per cent of the total extractable fnatter.* / . 
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3. Pilie baijc extracted by the author in a battery of six 
leaches*boiling in the iast leach, the others being treated cold. 

( Per Cent. 

Total extractable matter in the dry bark - - - 28.96 

' „ ■ in the obtainedjftjuor ■ 11.55 

„ „ ' ki the dry spent bark - 10.56 

Extraction obtained . - . . ,- 22.11 

Loss - - . . . 6,85 

26.8 pel- cent, of the total extractable matter. 


4. Pine bark extracted entirely by hot extraction. 

Total extractable matter in the air dry bark 

„ „ in the obtained liquor - i r.85 

„ * „ in the spent bark - 8.36 

Extiaction obtained .... - 

Loss - . . . . 

20.8 per cent, of the total extractable matter. 

15. Oak wood extracted hot in open leaches. 

Total extractable matter in the air dry wood 

„ „ in the obtained liquor - 7.12 

„ „ in the spent bark - i.io 

Extraction obtained - . . . - 


Per Cent. 
24-33 


20.21 

'4.12 


Per Cent. 
12.8 


8.22 


Loss ----- 4,6 

36 per cent, of the total extractable matter. 


6. Quebracho wood extracted in hot diffusers. 

Total extractable matter in the nqv wood 

,, „ in the obtained liquor - 17.29 

„ „ in the spent wood - ,1.98 

Extraction obtained ■ - - 


Per Cent. 
24.68 


19.27 


, I.0SS ..... 5,41 

22.3 percent, of the total extractable matter. • 


■••k will*be observed, therefore, that the loss is considerable, 
and U possible reason should brf forthcoming. 

It is the opipion of the present writer that such loss 
results from t*he combined causes of deeomposition of tannin 
and the precipitation of^diffitultiy solublfc tannins in the vat, 
mostly the 'utter. At the *ciiluticvi which is used in tlje 
adplysis of the bark, such difficultly soluble matter'retnains in 
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solution, but at the higher concentration of the v&t, liquor comes 
<lown in the form of a precipitate, aftd settles out as a sludge. 

Also it is recalled that in the extraction of materials in a 
series of leaches, the tepiperature of the liquor running ever 
the leach containing ne\f bark is comparatively lo^r, and the 
cooling effect on the liquor, containing, say, 9-^p per cent, of 
solids, would be to cause the precipitation of any difficultly 
soluble matter. This might possibly explain the apparent 
loss which takes place. In settling and* cooling prior to 
concentration, there is also a precipitation of some tannin-like 
substances. It will be noted in Eitner’s figures only the loss 
in total extractable matter is given, and one might be led to 
think that this is mainly non-tannin substances. Such, 
however, is not the case, as the writer is in pos.sessi<yi of facts 
which show that there is, in what is known to be a good 
system of extraction, a loss of tannin substance which cannot 
be accounted for when investigation is made of the liquor 
and spent bark. The question of precipitation of difficultly* 
soluble matter being the cause of the loss mentioned above 
is discussed by Eitner {Joe. cit.), who comes to practically tlje 
same conclusions as the writer. In the abstract referred to 
the following note is made on this point. 

In practice the materials are leached hot, and are cooled 
off before use, whereby the sediment settles out, and as this 
cont'ains substances which are reported in the analysis as 
tarmin, it is evident that part of the loss in leaching can be 
found here. The pine bark (4) mentioned earlier has been 
used by Eitner to determine the loss in sediment, and as they 
represent results of some valuable work, they are quoted 
in extenso. 

The dust-free bark wa*s u%;d and extracted at different 
temperatures, and the amounts of total soluble matter, spent 
tan, and sedimant determined. , 

Pine BARK-<^ExTRAf;TiON* K.xperimbnts. 


Temperat«re. 

• 

Sediment.f 

- - - 

• 

ExlractaMe 
Mafter in 
Sediment. 

• 

• 

0 

• . 

I.ro 

P«r Cent 

0-36. * 

40 . 

• 4.21 

1.40 

• 

. 7 - 4 <> ^ 

• S-I2. ,* 


9.46 

S -<8 

•_c_ 

• 

•* • 

— N - 
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TaWng into consideration the soluble matter present in 
the sediment it wili be ^een from the series of figures, give* 
herewith that the loss formerly mentioned is partly accounted 
for< , 

• Extraction at* 20° C. 

Total extractable matter in the bark 
‘ „ „ in the liquor 

„ „ j in the sediment - 

„ „ in the spent bark 


8 -S 4 

0.36 

14.28 


Loss 


4.61 per cent, of the total extractable matter. 
Extraction at 40° C. 


Total extractable matter in the bark 
„ „ in the liquor 

„ „ in the sediment - 

„ „ in the spent bark 


Loss 


12.5 per cent, of the total extractable matter. 
Extraction at 70° C. 


Total extractable matter in the bark 
„ „ in the liquor 

„ „ in the sediment - 

„ „ in the spent bark 

(• 

Loss • - 


r t.g per cent. 6 ( the tptal extraciablet matter. 


Extraction at 100° C. 

• , 

To^i extractable master in the bark 
*„ „ in the liqiidr 

„ „ in the sediment -' 

„ • „ ' in the spent birk 


Per Cent. 

24.33 


9-34 

1.40 

1054 


10.67 

5.12 

6-34 


ir.op 

598 

4.0*1 

# 


I. ^ss 

r3.s pet cept. of the total extractable m^,tter. 


23.18 

J.I 5 


Per Cent. 

*4.33 


21.28 

3.05 


Per Cent. 

2433 


22.13 

2.20 


tPer Cent. 

24-33 


21.03 

3.30 
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Even now it will be seen that somg sericws losses seem 
unaccounted for, but if, as is ^fterwafds.done, the whole of 
tlWksediment is included in the ab«ve figures, the total will 
come to very near the theoretical amount. 

Looking over all t 1 »e tables quoted, it, is deaf that an 
analysis of a material is somewhat mlslelding when used for 
calculating out* quantities required for extract making, and 
such should be borne in mind by both tanners who make 
their own extract and also by extract manq,facturers. 

To illustrate this loss in practice, an example which came 
to the notice of the present writer will be quoted. 

The bark used in the factory had the following com¬ 
position :— 



l‘er Cent. 

Tannin - 

i 4 .o 

Soluble non-tannins 

6.0 

Insoluble matter - 

28.0 

Moisture - 

50.0 


too.o 


and the extract is made so that the tannin content -•^•55 
per cent. Now, the theoretical amount of bark required to 
make 1 cwt. of 55 per cent, extract is about 385 lbs., and 
yet in practice one has to use from 455-460 lbs. Thus there 
is 3 surplus of 75, lbs. of bark required per cwt. of extract, 
oa an apparent loss of 12 lbs. of tannin per cwt. extract. 

The loss is no doubt due to formation of sludge consisting 
of difficultly soluble tannins, and, of course, when decolorising 
is carried out with such materials as albumin, there will be a 
loss of tannin here which will all tend to lower the yield of 
extract of a definite tannifi strength. 

Spent Bark as Boiler Fuel, etc. ,, 

• 

At most extract'factories it is ^he practices to make use 
of the spent material from the extractors as boiljr fuel. The 
value ®f this material as fuel depends upon its calorific value, 
and afso on the degree of disintegration that has been applied 
to the original raw material.. In the case^owever,*of ch«knut 
chips froft an extract factorjf, it may be taken that thtf<rfiips 
contain about 65 per cent, of ijoisture as ^hey come from the 
extractors,*and abctit 31 per cent, of woociy fibre. •The 
calorific yjlue of Ae wocMy fil^re 4seif is about half that of 
coal, whilst the nfcisturei has Jo be evaporate«l*oflr before the 
fuel is of^ vaVie. It is obvious that in orclfer to iet steaofiac 
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results frem thp boilers in using this class of fuel, the ratio of 
grate afea to heating surface ifiust be greatly increased. ^ 
' Many different devices are adopted in connection with 
the burning of spent material from extract factories, and it 
is ilsual 'V) eliminate some of the tAoisture from the spent 
material before usftig it in the boiler furnaces. For fibrous 
materials such as barks it is common practice to pass the 
spent bark through tan presses or heavy iron mangles, and 
it may be accepted that such a method of treatment of the 
spent material containing 65 per cent, of moisture, as it comes 
from the extractors, reduces the moisture to 45-50 per cent. 

' Recently an ingenious centrifugal arrangement has been 
introduced, termed a “ Continuous Centrifugal,” and on 
experiments conducted with sumach leaves, containing so 
much flui«! as to be easily pumped in a rotary pump' with a 
moisture percentage on the solids of over 200 per cent., a 
24-in. machine, running at 1,200 revs, per minute, reduced 
,the moisture to 27 per cent, in 300-400 gals, per minute of 
pulp, which made this difficult class of waste material suitable 
for firing in the boilers. The construction of this machine 
is* Un outer centrifugal basket with perforations, revolving 
with an inner closed centrifugal at a lower speed. The 
surface of the latter is grooved, so that the material, while it 
is being revolved in the centrifugal basket, is gradually pressed 
forward between the two revolving baskets, so that ‘the 
delivery of the spent material, after the moisture is extracted, 
is continuous. When this continuous centrifugal is perfected 
and put in the market, its uses will be of great advantage in 
extract factories dealing with waste spent material for boiler 
purposes. 

The systems adopted for burnisg this waste material are 
briefly as follows:— ' 

Gas generator or destructor furnaces, built externally to 
, the boilers, and so aA'anged that the heated gases pass by a 
duct to the teating surfaces of, the boilfers. • Those furnaces 
are generally of the flat grate type and fed by hoppers over¬ 
head. Cleaning doors are provided at even distancec along 
the sides of the furnaces. *It is a general 'practice to [Provide 
foro*d draeght for this class of f^rnacb, which can either be 
of thi fan or steam-jet air-blast type. , * ‘ . 

The step |:rate, furnaces a^e also very frequently used at 
ejf.tiuct factories, and are particularly adapted fo^ water-tube 
boilers. The inclined .grates ^kre so graded that tjtie*fuel will 
readily fall d6w n the grate, as It is fad fromfthe hopper at the 
tpji,of the flirnacet Ample fire-brick arching* ii! provided in 
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these furnaces, the idea being that the reflected Jjeat iVom the 
arches over the furnace gives % rapic> evaporation fo the 
rnoisture in the fuel, so that when i^ descends on the step' 
grate, it reaches incandescence, and performs its functions as 
boiler fuel. '» . * • * 

The Godillot furnace is a modification‘of the step grate 
furnace. It is constructed in the form of a half section cone, 
and is described as a pavilion grate. The fuel to be burned 
is put into a charging hopjjer, where a worm feed delivers it 
to the apex of the pavilion grate, where it drys, heats, 
inflames, and descends on the grate bars in tlie*form of a thin 
layer, in proportion as the f^uel underneath is consumed. 
Finally, it reaches the horizontal grate, where combustion is 
finished, and the ashes drawn out as required. 

A fair estimate as to the value of wet spent t«ns, con¬ 
taining 60 per cent, of moisture, would be a con.sumption of 
about 50 lbs. of fuel per square foot of grate area per hour, 
and it* would be expected that i lb. of this class of fuel would 
evaporate about 1.5 lbs. of water with natural draught, and 
with forced draught with, say, i i in. of water gauge in the ash 
pit, the evaporation would be in the neighbourhood of I.^J 
lbs. per lb. of fuel. 

In order to successfully burn spent material from an 
extract factory in the boilers, each class of fuel and conditions 
pertaining thereto \^'ould have to be studied separately, but 
in 5 well regulated extract factory, practically all the fuel 
used should be available from the waste material from the 
extractors. 

Distillation of Wood. 

• 

As is well known, wood whefi destructively distilled yields, 
among other product.s, methyl alcohol, acetone, acetic acid, 
and a tarry mi'xture, lejving in the retort vvoo(l charcoal. 
During decomposition, ga.ses aje evolved, the composition of 
which varies with the temperature at which the distillation is 
carried wt. Such gases, after appropriate ^treatment, can be 
used fof heating purfioses. • 

To ascertain whether it iryght be a profitable ptoposi*ion 
to distil tall waste, sorpe expCTiments are being carried*out 
by the present author. ,In oije test, sp^nt mimosa bark 
yielded on distillation an aqueous liquor at the* rate *0^ 
3^ gals. f?r 100 Ibf. air dry mhteripl, ^he acidity*of whieh 
corresponded to 2 per ceat. of acetic acid ; calculated on the 
weight of speilt tark. This is^equivalent to about^ per cejft.. 
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;lciu|n» acetate, at\d is a low yield as compared with some 
oods which are, cctomonl^ used for distillation purposgs. 
Red oak, quoted by Hifbbard (“ Utilisation of Wood Waste," 
P-, 72 ), gives a yield varying from 3.84-5 15 per cent, according 
to the h»ethod ,of treatment. 1 ‘ 

Pine wood, d)stiKed at the Imperial Institute, yielded. 
2.9 per centr of calcium acetate. • ' 

' Judging from the one experiment (which, of course, is not 
conclusive), it w,ould not be profitable to distil the spent bark 
for the sake of the acid produced. However, the other pro¬ 
ducts formed have to be considered, and as experimental 
work has not advanced to this stage, the writer can give no 
definite details. 

Some interesting details on the distillation of wattle wood 
are givdn by the Imperial Institute (Bulletin, 1916, p. 556 
et seq.). This wood accumulates as a by-product in the Natal 
wattle bark industry, and it was considered possible tl\at use 
might be made of it in the manufacture of wood alcohol, 
acetic acid, etc. The results obtained are given below for 
reference, together with those for other woods examined at 
'che same time:— 


Black 
^ Wattle, 

Olive 

Wo<k 1 . 

Pine 

Wood. 

Oak 

I Wood. 

! • 


P«F Cent. 

Per Cent. 

Per Cent, j 

Per Cent. 

Acetic acid 

■ i 4-7 

3-0 

2.2 

4,4 

Methyl alcohol 

- ! 1.2 

1.6 

0.6 

I.I 

Tar (separated) 

6.0 

7-4 

12.9 1 

,6.4 

Charcoal • 

27 

29 

• 

29 ! 

25 


« 


The total value of the products obtained from one ton of 
black wattle wood was £2. 7s. 5d., based on S914 values. 

f 

Paper-Making. 

« 

The questioq of paper-making from spent l»rks has 
already been alluded to, and the woric carried oul at the 
IifIBerial* Institute! has given most Interesting and valuable 
r*ults. This work was contined tq wattle bailc, and it is, 
shown (Bulletin,, 1917, p. 50{i) that, by appropriate treatment 
■‘with caastic soda under pressurf, the^bark cal! be made to 
jlield a pulp which cjintsubjgquently be * bleached .tft a cream 
colour. Jn6 yield of dry unbleached ^Japer is,from 28*35 
per cent, op thd weight of spqnt bark. Maliiffacturers’ trials 




MISCELLANEOUS* ’1*71 

•• 

gave a yield of 28-30 per cent, of pulp copsider^d suitable for 
b{own paper making. The 34 ^r cant* yjfld of unbl&ched 
paper was obtained by heating the ^ark for four hours at' 
140° C. with a caustic lye^containing 20 parts of caustic soda 
per too of bark used. *• ■ • 


Mordanting Value of Tannin. 

In addition to the leather trade, the tannin-bearing 
materials and the extracts prepared therefrom are widely 
used as mordanting agents in the textile trades. Cloth so 
mordanted takes up certain dyes more readily than unmdV- 
danted material. 

In this connection, Wisdom {Jour. Amer. Leather Chem. 
Assoc., 1*919, p. 6) has investigated the relative merdanting 
value of a number of common tanning materials. When 
cotton cloth is soaked in a 0.4 per cent, tannin solution at a 
temperature of i6o° F. and then shaken for one hour, the 
following amounts of total soluble matter are absorbed, 
varying with the tanning material used :— . 



Per Cent, absorbed calculated 

Material. 

on the Tannin Percentage 


of the Material. 

Galls 

- 25.3 

Sumach • 

27.3 

Myrobalams* 

22.3 

Divi-divi - 

18.1 

Quebracho 

■ 


This, however, does not represent the amount of tannin 
absorbed by the fabric, but the non-tannins and tannin together. 
To obtain some idea of the actual mordanting value of the 
tannins, cloth was treated witB the various tannin solutions, 
washed out and then immersed in an iron liquor. The dried 
cloth was then ashed apd the amount tif iron fixed by the 
tannin estimated.* Ehch too parts oT tannin matter absorbed 
fixed the following amount of iron oxide, Fe^Oj 


» 

• •• 

MAterial. 

G«lls 

S^niach - 
Mytobalams « 
J)ivi-divi - • 
Qilfebrach(^ 


Per Cfent. absorbed calculated 
on the Tannin Percentage • 
• uf the Material. 

- 36 'S 


ft 


* 


33-5 

34 i 5 

32^4 


- ,» 24-4 


^ By multi^ying the absorption figure hf the^i^on comt^lnr 



1/2 TAf/NING MATERIALS 

• . 

ing figuJ-e and calculating them to a percentage of the tannin 
in the material usjcl for .mordanting, the so-termed “ mordarU- 
' ing value" is arrivedf at, which for pure extracts should 
approximate to the following, using galls as the standard 
at' 100.' 


Materia). 

Galls 

Sumach' - 
Myrobalams 
Divi divi - 


Per Cent, absorbed calculated* 
on the Tannin Percentage * t 
of the Material. 

- 100.0 

- 87'4 
72.6 

- 59-3 


In view of the fact that cutch is so widely used as a 
dyeing and mordanting material for boat sails, it is unfortunate 
that this substance was not examined on the same lines, more 
especially as this is the only material which can satisfactorily 
be used for this purpose, and some characteristic feature 
' might have been discovered. 


Lbgwood. 

Although used for dyeing purposes, logwood is so closely 
associated with the leather trade that a few remarks con¬ 
cerning the material will not be out of place. ' 

Logwood of commerce is obtained from the tree Hcenta- 
toxylon campeckianum, and constitutes the raw material for 
the manufacture of logwood extract. 

Some analyses of genuine Jamaica wood are given by Vie 


{Le Cuir) as follows;— 

' Per Cent. 

Per Cent. 

Moisture - - ' 

- 17-50 

19-39 

Tannin 

6.02 

. 7-i> 

Soluble non-tannins 

4 

- • 5 03 

5.60 


These aye similar to an analysis of what is termed bastard 
logwood, sometirges called mulatto logiyood, examtped by 
Drabble and Nierenstein. ' 

Pei^Cent. ,, 

Tannin - - 6.24 

Soluble non-tannins 4.50 

Insoluble matter 7''9-44 

Moisture y.yj 

' i 

,ln passing, it Is of interest tQ note that this jitter material 
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contains little or no dyestuff, and the tannin present ^longs 
to the catechol group. » ^ * • 

‘According to Vie, the composition ^of Idgwood extract is • 
represented as under:— 


* 



Per Cent. • 

Per Cent. 

l*er Cent. 

•Insoluble matter - 

- 0.25 

0.19, 

0.23 

Soluble matter 

- 44-52 

39-97 

41.67. 

Tannin 

' 23-70 

20.84 ' 

21.32 

Soluble non tannins 

- 20.82 

i»-i 3 

20.3s 


Although not much in practice at the present time, it » 
said that logwood extracts were very liable to adulteration 
with either chestnut extract or molasses. 

In tl »5 extraction of logwood for the preparj,tion of 
extract, it is necessary to allow oxidation to take place in 
order to convert the ha;matoxylin into ha;matin. The 
chippdd wood is moistened with water, and exposed to the 
air, frequent stirring over being necessary in order to expose 
fresh wood to the oxidising influence of the air. In some 
cases chemicals are^added to induce more rapid oxidatio®, 
and for this purpose permanganate, sodium nitrite, potassium 
ferrocyanide are used, either alone or in conjunction with an 
alkali sych as lime, soda or sodium peroxide, which latter acts 
also a« an oxidising agent. 

To what extent o^cidation is carried out is a matter which 
depends to a large extent on the method by which the 
oxidised wood is to be extracted. Where open extraction is 
used, forced oxidation need not be so drastic as in cases when 
extraction is done under pressure. Vie ( 4 >c. cit.) says that 
the use of autoclaves is conqing more into use, so that it is to 
be presumed that the use of fxidising agents will become 
more common. 

The amount ftf oxidising agent is, comparatively speaking, 
small, as if an exqgss is used the process will b^ carried too 
far, with a destruction of dyestfiff. This, of course, has to be 
avoided.. From the table of figures given by Vit it would 
appear that sodium"nitrite is the favourite? oxidising agent 
used to the extent of something between 0.5-1 per.cent.^n 
the weight*of wood used. Noyer suggests ^ lb. per qv^t., 
'which is jujt under 0.5 {ier cent. , 

The extraction ofathe*wood*is carried but much on 
same lin^ as for tanning 4 naterials, and for’conc^ntratiop* 
much the safhe plant is usgd. •• * ,• 

The ^ yi 6 ld| of extract will vary to ^me •xtent, as ^ 
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the figures given by Vie are of interest in this direc 
tion- 



Method. 

25* Baum^ 

Dry 

Extract. 

Oxygen 

Agent. 

Logwood roots • 

Open vat 

Per Cent 

34.5 

Per Cent. 

14.0 

Nitrite 

Jamaica wood - 

Autoclave 

30.0 

10.0 1 

„ 



25.8 

9.0 

Lime 

Cape „ 


30.0 

II.O 

Nitrite 

Mexican „ 

Open vat 

29.7 

13.0 

... ^ 

Hayti „ 


* 7’4 





1 

13-0 

Nitrite 
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SKCTION IV 

METHODS OF EXAMINING TANNING 
MATERIALS 


OFFICIAL METHOD (I.ALT.C.) 

Tll^ official method of analysing tanning materials as 
formulated by tlic International Association of Leather* 
Trade Chemists, and which is official for the Society of 
Leather Trade Chemists. 

Paragraph I.—The solution for analysis must contain 
between 3.5 and 4.5 gm. of tanning matter [ler litre, and solid 
materials must be extracted so that the greater part of the 
tannin-is removed at a temperature not exceeding 50 C., but 
if tITe Teas extractor be used, the first portion of the extract 
shaJl be removed from the influence of heat ns soon as 
possible. 

Paragraph 2.—The total .solubles must be determined 
by the evaporation of a measured quantity of the solution 
previously filtered till optically clear, both by reflected and 
transmitted light; that is, rt bright object such ns an electric 
light filament must be distinctly visible through at least 
5 cm. thicknes.s, and a layer of 1 cm. dew in a beaker placed 
in a good light on a black glass or Ijiack glazed^ paper must 
appear dark and' free from opalescence when viewed from 
above. Any necessary mode of filtration may be»employed, 
but if .suth filtration causes any apfyeciableJoss when applied 
to a clear solution, a correction must be deterrr^ned .ami 
applied as described in parigfaph 6. Ffltration shall 
, place between the temperatures of 15“ C. and 20” C. Evapo¬ 
ration to tJryness shall take ^lace between 98.5° C. ^d 
100° C., ia fhallow, ^t-bot^om?d basins, whfch shall after¬ 
wards be*di»ed until constant atf the* s^e temrerature, and 
cooled befpre ,weigfiing fdl- not less than tMjenty minutes in 
/air-tigi;ibdesicc^fors over dry calcium chjoride., • • 
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Panagraph‘3. —'thp total solids must be determined by 
drying a weighed t[)orti( 5 n of* the material, or a measured, 
portion of its uniform‘turbid solution, at a temperature 
bebveen 98.5“ C. and too" C., in shallow, flat-bottomed basins, 
which shill aftcrwiird^ be dried un^il constant at the same 
temperature, and cooled before weighing for not less than 
tv\enty minutes in air-tight desiccators ovfer dry calcium 
chloride. “Moisture” is the difference between 100 and 
the percentage of*total .solids, and “insoluble” the difference 
between “ total solids ” and “ total solubles.” 

Paragraph 4. — Non-tiDniiiis. — The .solution must be 
detannised by shaking with chromed hide powder till no 
turbidity or opalescence can be produced in the clear solution 
by .salted,gelatine. The chromed powder must be added in 
one quantity equal to 6.0-6.5 gm. of dry hide per lOO c.c. of 
the tanning solution, and must contain not less than 
^0,2 per cent, and not more than i per cent, of chroroium 
reckoned on the dry weight, and must be so washed that in 
a blank e.'cperiment with distilled water, not more than 
J pagm. of .solid residue shall be left on evaporation of 100 c.c. 
All water contained in the powder should be determined and 
allowed for as water of dilution. 

The foUtmiug .seeliom gii'e the detailed inethod of conying 
out the analysis adopted by the SJ..T.O. for the use if its 
own lueiubers. • 

Paragraph 5.— Preparation of Infusion. —Swdx a quantity 
of material shall be employed as to give a solution containing 
as nearly as possible 4 gm. of tanning matter per litre, and 
not less than 3.5 or more than 4.5 gm. Liquid e.xtracts shall 
be weighed in a basin or baaket and washed with boiling 
distilled water into a litre flask, filled up to the mark with 
boiling water, and, well mi.xed and rapidly cooled to a 
temperature,of 17.5" C., after which it shall be accurately made 
up to the mark, again well 'mixed, and 'nitration at once 
proceeded • with. Sumach and myrobalam extracts should 
be dissolved at a lower tcyiperature. 

Solid,extracts shall be dis.solved by stirring in a beaker 
wi,tli succe.ssive quantities boiling water, the dis.solved 
portions being poured into a litre flarfk, and the undissolved 
be^ng allowed to‘settle and treated with further portions of 
tjpiling water.' After the yvhoje of \lje .soluble• matter is 
dissolved, th^ soluticfti ii trtfated similarly to that-df a liquid 
extract. < . , • • *v 

* Solid tatnning materials, previously groun^ till Afy will 
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pass through a sieve of five wires per centimetrj?, are extracted 
in Koch’s or Procter’s extractor with *500 c.c. of wafer at a 
temperature not exceeding 50“ C., anrjthe extraction continued 
with boiling water till the filtrate amounts to i -litre. It is 
desirable to allow the ntaterial to soak for some hcjprs before 
commencing the percolation, which .shoifld occupy' not less 
than three hours, so as to extract the maximam of tannin. 
Any remaining solubles in the material must be neglected,<or 
reported separately as “difficultly .soluble” substances. The 
volume of liquid in the flask must, after cooling, be accurately 
made up to i litre. 

Paragraph 6.— Filtration .—The infusion shall be filtered 
till optically clear (see Par. 2). No correction for absorption 
is needed for the Perkefeld candle, or for .S. and S. 590 paper 
if a sufficient quantity (250-300 c.c.) is rejected before 
measuring the quantity for evaporation, and the solution may' 
be passed through repeatedly to obtain a clear filtrate. If 
other methods of filtration are employed the average, 
correction nece.ssary mu.st be determined in the following 
manner:— . 

About 500 c.c. of the .same or a similar tanning solutfan 
is filtered perfectly clear, an<l after thorough mixing 50 c.c. is 
evaporated to determine “total soluble No. i.” A further 
portiqn is now filtered in the exact method for which the 
correction is required (time of contact and volume rejected 
being kept as constant as possible) and 50 c.c. is evaporated 
to determine “ total soluble No. 2.” The difference between 
No. I and No. 2 is the correction sought, which must be 
added to the weight of the total solubles found in analysi.s. 
An alternative method of jJetermining correction, which is 
equally accurate and oftqn more convenient, is to filter a 
portion of the tanning solutioit through the Bcrkefeld candle 
till optically clear, which can generally' be accomplished by 
rejecting 300 dr 400 c.c.,and returning *the remaining filtrate 
repeatedly ; ancl,at the same .time ft) evaporate* 50 c c. of the 
clear filtrate obtained by the method for which correction is 
required, when the difference between the residues will be the 
correction sought. *• • * 

Note .—It is obvious that an average, correction mnsl»Ssf» 
obtafned^rom at lea.st five (determinations. It will be found 
that this, is approxima|ely constant for all materials, and 
amounts i(«the caseef -S. and*S. 605, 150*c.f. being rejestqd, 
to aboi/ 1 mgm. ptr 50 c.t., agd wfceje 2 gm. of kaolin are 
pmploye( 3 *in ad(iition; [o yj'mgift. The kjftlin must be 
previopsiy Washed with 75 c.c. of the same liqilbr, which 
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allowed fo stand fifteen minutes and then poured off. Paper 
605 a special absorption«for a yellow colouring matter 
often contained in Sulphited extracts. * 

Paragraph 7. —Hide powder shall be of a woolly texture, 
thoroughly dclimed, preferably witlj ‘hydrochloric acid, shall 
not require more than.5 c.c. or less than 2,5 c.c. of decinormal 
NaOH or KOH to produce a permanent (vnl^ colour with 
pb.enolphthalein on 6J gm. of the dry powder suspended in 
water. If the acidity does not fall within these limits it must 
be corrected by* soaking the powder before chroming for 
twenty minutes in ten to twelve times its weight of water, to 
which the requisite calculated quantity of standard alkali or 
acid has been added. The hide powder must not swell in 
chroming to such an extent as to render difficult the necessary 
squeezing to 70-75 per cent, of water, and must be sufficiently 
free from soluble organic matter to render it possible in the 
ordinary washing to reduce the total solubles in a blank 
.experiment with distilled water below 5 mgm. per locf c.c. 
The powder when sent out from the maker shall not contain 
morfi than 12 per cent, of moisture, and shall be .sent out in 
air«'tight tins. 

The detannisation shall be carried out in the following 
manner ; The moisture in the air-dried powder is determined, 
and the quantity equal to 6.5 gm. actual dry pow.der is 
calculated, which will be practically constant if the powider 
be kept in an air-tight vessel. Any multiple of this quantity 
is taken according to the number of analyses to be made, and 
wet back with approximately ten times its weight of distilled 
water (very woolly powders require slightly more than ten 
times their weight of water. A powder may be considered 
“woolly” if it cannot be poured .like sand from a beaker). 
Twogm. per too of dry powder bf cry.stallised chromic chloride, 
CrCljbHjO, is now dissolved in water and made basic with 
0.6 gm. of Na./'03 l^y the gradual addition 6 f 11.25 c.c. of 
normal Na^QO,,, thus r».aking the ‘sali comspond to the 
formula Cr.2Ci.,(OH)3. This solution is added to the powder, 
and the whdle churned for one hour. In laboratoriej where 
analyses are contitiually being made, it in more convenient 
4fi,.»n]ployta 10 per cent, stock solutivn, made by dissolving 
locv gm. of CrCljbFLO in a little distilled water in a.litre 
flask and very slowly adding f solution* containing,30 gm. of 
anh,vdrouj sodiyrrf carbonate,*with con|tant stirijjng, finally 
m'^king up to the mark with distilled water and well^ixing. 
Of this solutfejp 20 c.cr pir itfo gm. or 1.3,00. pei^6.5 gm. of 
dry powde» should be used. 
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At the end of one hour the powder is squeezed in ^inen to 
free it as far as possible from tha residual “liquor, and washed 
aftd squeezed repeatedly with distilled watef, until, on adding 
to 50 c.c. ot the filtrate i drop of 10* per cent. K2Cr04 and 
4 drops of decinormal silvej nitrate, a brick red colour|ipi}eaft. 
Four or five squeezings are usually suffioient. 'Such a filtrate 
tannot contain mpre than 0.001 gm. of NaCl in 50 c.c. 

The powder is then squeezed to contain 70-75 per cent. o£ 
water, and the whole weighed. The quantity Q containing 
6.5 gm. dry hide is thus found, weighed but, and added 
immediately to too c.c. of the unfiltcred tannin infu.sion along 
with (26.5 — Q) of distilled water. The whole is corked up and 
agitated for fifteen minutes in a rotating bottle at not less than 
60 revs, per minute. It is then squeezed immediately through 
linen, i gm. of kaolin added to the filtrate, stirred andtfiltcred 
through a folded filter of sufficient size to hold the entire 
filtrate, returning till clear, and 60 c.c. of the filtrate is 
evapofated and reckoned as 50 c.c., or the residue of 50 c.c. 
is multiplied by 6/5. The non-tannin filtrate must give no 
turbidity with a drop of i per cent, gelatine, 10 per cent, salt 
solution. The kaolin may be used by mi.xing it with the* 
hide powder in the shaking bottle. 

Paragraph 8 . —The analysis of used li(|uors and spent 
tans sh^ll be made by the same methods as are employed for 
fresh tanning materials. The liquors or infusions being diluted, 
are concentrated by boiling in vaciw, or in a vessel so closed 
as to restrict access of air, until the tanning matter is if 
possible between 3.5 and 4.5 gm. per litre, but in no case 
beyond a concentration of 10 gm. per litre of total solitls, and 
the weight of hide powder used shall not be varied from 
6.5 gm. . * 

The results shall be reported as shown by the direct 
estimation, but it is desirable that in addition efforts shall be 
made, by determfnation of acids in the ouiginal solution and 
in the non-tannin Residue, to a.sjtertaiiT the amouat of lactic 
and other non-volatile acids absorbed by the hide powder, 
and heno# returned as “tanning matters.” In tHb case of 
tans it must be clearly stated in ♦he report whether the 
calculation is on the sample with moisture as recaived,«Qfc- 
upon .some arbitrarily assumed<»percentage of water; alid»iti 
that of liquqrs whether ftie percentage given refers to weight 
or to grams p#r too c.c.*an 3 in both cases th^ spetific^jravi^, 
shall be reported. • • . , 

^Paragrapli 9.—-AH evappratioh'shafl be rapid ly*conducted 
at steam temperature in shallow flat-bottom^ basifls of noP 
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less than S-5»cm. diameter to apparent dryness ; and shall be 
subsequently driecf bet»veen«98”-ioo° C. in a water or steam 
oven until of constant ^weight, and shall be afterwards cooled 
in small air-tight desiccators over dry calcium chloride for at 
least twffjnty minutes, and then \\(elghed rapidly. Not more 
than two basms’shall be placed in one desiccator, and the 
basins must not be wiped after removal frem the desiccator. 
•All analyses reported must be the average result of duplicate 
determinations which must agree in the case of liquid extracts 
within 0.6 per cent,, and of .solid extracts within 1.5 per cent., 
or the analysis shall be repeated until such agreement is 
obtained. 

N,H .—Further details regarding manipulation and calcula¬ 
tion of results, etc., can be found in “Practical Leather 
Chemiiitry,” by the present author. 


AMERICAN METHOD (A.L.C.A.) 

^ The official method of analysing tanning materials as 
farmulated by the American Leather (Chemists’ Association, 
and published by them both in the Journal and in the form 
of a special leaflet, is as follows :— 

I. Raw and Spent Materials. 

(1) Caution. 

Proper care must be taken to prevent any change in 
the water content of raw materials during the sampling 
and preliminary operations. 

(2) Preparation of .Sample. 

The sample must be ground to^such a degree of fineness 
that the sntire samflle will pass tlirough a sieve of 20 
meshes to the inch (linear). 

(d) Ttie temperature used for drying samples! of spent 
material for grinding ntust not exceed* 60' C. 

«• •ib) Samples «f raw mater|ftl to« wet to be ground may 
be'dried before grinding as id (a). Iji this case a*pre!iminary 
water determination musttbe rapde according »to (IV.) on 
the sanfple*a.s received. If the portion of the«sajnple taken 
•for the water detej'mjnatipn fe in piSces too^la*ge to dry 
properly, Tti is permissible*to rq<luce these to smaller jize 
*jis rapidly and ^vith as little loss of water as»p6ssiblq. 
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(3) Water Determination. 

• 

• Ten gm. of the ground material shall* be dried in the • 
manner and for the period specifiecf for evaporation and 
drying iri extract analysis^(see IV.). 

(4) Amount of*Sampi.e to re E.\tr.\cti:i). • 

Such an amount of raw material shall be extracted as 
will give a solution containing as nearly'’as practicable 
0.4 gm. tannin to 100 c.c. (not less than 0.375 or more than 
0.425). Of spent materials such an amount shall be taken 
as will give a .solution of as nearly as practicable the above 
concentration. 

(5) K.xtraction. 

F.ttraction shall be conducted in an apparatus con.sisting 
of a ve.ssel in which water may be boiled, and a container 
for the material to be extracted. The container shall be 
provided above with a condensation chamber so arranged, 
that the water formed from the conden.sed steam will drip 
on the material to be extracted, and provided below with 
an arrangement of outlets such that the percolate may either 
be reproved from the apparatus or be delivered to the boil¬ 
ing vessel. The botling vessel must be so connected th.it 
it will deliver steam to the condensation chamber, and that 
it may receive the percolate from the container. The con¬ 
densation water from the condenser must be at approxi¬ 
mately the boiling temperature when it comes in contact 
with the material to be extracted. 

The material of which tfie beiling flask is compo.sed must 
be inert to the extractive .solution. .Suitable irrovision 
must be made for preventing any of tl^ solid particles of 
the material from, passing into^the [jercolate. , 

(A) Woods, Barks, and Spent Materials. —500«c.c. of the 
percolatl shall be ppllectcd outsic^ in aiiproximately two 
hours, and the extraction continued with 500 c.c. for four¬ 
teen hours longer by fire prijpess of continuous extracJiWT 
with reflux condenser* The applied heat shall be such *as 
to give cofidensation ap|JroxiniJItely 500 otc. in one and a 
half hoiira * 

• (B) Materials ilther </kan Woods, Bark, tnd Spent .— 
Digest the*matetial in the extractor for one* hour ^ith wa^r. 
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at room temperature, and then extract by collecting 2 litre 
of percolate outside in approximately seven hours. 

(6) Anai,ysis. 

The percolate shall be heated ^at 80" C., be cooled, made 
to the marjc and analysed according to tfie official methoC 
.of extracts. 

II. Analysis of Extract. 

(7) Amount and Dilution for Analysis, 

(A) Fluid Extracts. —Fluid extracts shall be allowed to 
come to room temperature, be thoroughly mixed, .and .such 
quantity weighed for analy.si.s as will give a solution con¬ 
taining as nearly as possible 0.4 gm, tannin to 100 c.c. (not 
less than 0.375 'w more than 0.425). Precautions must be 
taken to prevent lo.ss of moisture during weighing. Dis¬ 
solve the extract by washing it into a litre flask with 900 c,c, 
qfdistilled water at 85 C, 

Cooling.—{a) The solutions prepared as above shall be 
cooled rapidly to 20° C, with water at a temperature of not 
le.ss than 19” C., be maile to the mark with water at 20' C'., 
and the anal)'sis proceeded with at once ; or 

{b) The .solution .shall be allowed to stand over night, the 
temperature of the solution not being permitted to go below 
20' C., be brought to 20" with water at not less than 19" C., 
be made to the mark with water at 20° C., and the analysis 
proceeded with. 

( 15 ) Solid and Powdered Extracts. —Such an amount of 
solid or powdered extract as will give a .solution of the 
strength called for .under liquid extracts shall be w’eighed in 
a beaker \yith proper precautions to prevent change of 
moisture. One hundred c.c. of distilled water at 85° C. shall 
be added to the extract and the mixture placed on t[ie water- 
bath, heated and .stirred, until a homogeneous solution is 
obtained,. When di.s.solved, the .solution shall immediately be 
*"wjis’)ed into a litre flask with 800 c.c. of di.stillqd water at 
85° C., be cooled, etc., as imcj.er {a) abdve. , 

• i Notei —It is permissible to make Up 2-litre Vnstead of i- 
Iftre solutions, dissolving by,'\va.smng into flask w'tlf 1,800 c.c. 
water at 85'' €. in case of fluid extracts Snd 1^700 c.c. water 
,31.85° C. m, ca.se'of .solid or poyvdered extraefs. 
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(8) Total Solids. 

* •Thoroughly mix the solution.s'; plfJette too c.c. into tared 
di.sh, evaporate and dry as directed im€er “ Evaporation and 
Drying ” (see IV.). 

(9) Water. 

The water content is shown by the clifTercnce between* 
100 per cent, and the total solids. 

(10) Soluble Solids. 

S. and S. No. 590, or Munktell’s No. iF, 15 cm. single, 
pleated, filter paper shall be used for the filtration. 

The kaolin used shall answer the following te.st: 2 gm. 
kaolin digested with 200 c.c. of distilled water at 2cy C. for 
one hour shall not give more than i mg. of soluble solids per 
100 c.c, and .shall be neutral to phenolphthalein. To 1 gm. 
kaolin in a beaker add sufficient solution to fill the pafier, 
stir, and pour on paper. Return filtrate to paper when 
approximately 25 c.c. has collected, repeating operation fdr,^ 
one hour, being careful to transfer all kaolin to the paper. 
At the end of the hour remove solution from filter paper, 
disturbing the kaolin as little as possible. Bring so much as 
needed of the original solution to exactly 20° C. as described 
, under *(7), refill the paper with this .solution and begin to 
collect the filtrate for evaporating and drying so .soon as it 
comes c/ear. The paper must be kept full and the temperature 
of the solution on the filter must not fall below 20° C. nor rise 
above 25° C. during this part of the filtration. The tempera¬ 
ture of the solution used for refilling the paper must be kept 
uniformly at 20° C. and the* funnels and receiving ves.sels 
must be kept covered. 

Pipette 100 c.c; of clear filtrate into tared dish ; evaporate 
and dry as under (8). 

t 

(11) Insolubles. • 

The insoluble content is shown bp the dififercnce between 
the total solids and the »solublc solids, an^ represents tlj%^, 
matters,insqjuble in a solutio*n»of the concentration used 
lAider the teipperature cdliditions prescribed. 

(12) NON-fANNINS. . 

yhe hide ^wder eused fpr the’*non-tannin dete*rmination 
shall be 0/ wocdly texture well delimed, and shall* requirt^* 
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betwecul 12 jnd n c.c. of N/io NaOH to neutralise 10 gm, 
of th'e absolutely dry powdor. 

(a) Digest the hide powder with ten times its weight of 
distilled water till thoroughly soaked. Add 3 per cent, of 
chrom^ alum,- CT./S,04)3K2S0424fl20, in 3 per cent, solution 
calculated , on the weight of the air-dry^powder. Agitate 
, fre(iuently for several hours and let stand over night. Squeeze 
and wash by digesting with four succe.ssive portions of dis¬ 
tilled water, each portion equal in amount to fifteen times 
the weight of the air-dry powder taken. Each digestion shall 
last for fifteen minutes, and the hide powder shall be squeezed 
to appro.ximately 75 per cent, water after each digestion 
except the last, a press being used if necessary. The wet 
hide ppwder used for the analysis shall contain as< nearly as 
possible 73 per cent, of water, not less than 71 per cent, nor 
more than 74 per cent. Determine the moisture in the wet 
hide powder by drying approximately 20 gm. (see IV*.). To 
such quantity of the wet hide as represents as closely as 
practicable 12I gm. (not less than 12.2 nor more than 12.8) 

, ,df absolutely dry hide add 200 c.c. of the original analysis 
solution and shake immediately for ten minutes in some form 
of mechanical shaker. Squeeze immediately through linen, 
add 2 gm. of kaolin (answering test described under (9)) to 
the detannised solution and filter through single fol'dqd filter 
(No. iF Swedish recommended) of sizt sufificient to hold the 
entire filtrate, returning until clear. Pipette 100 c.c. of filtrate 
into tared dish, evaporate and dry as in (8). 

The w’eight of the non-tannin residue must be corrected 
for the dilution caused by the water contained in the wet 
hide powder. 

P'unnels and receiving vessels must be kept covered during 
filtration. Flasks graduated to deliver 200 c.c. are recom¬ 
mended for measqring the analysis .solution.'to be detannised. 

{i) Digest the hide powder with the amount of water and 
add the ^mount of chrome alum in solution directed under (a). 

Agitate in some form of mechanical shaker ftfr one hour 
and proceed immediaiely with wa.sfiing and subsequent 
’operatKjns as directed under (t(). 

Nii/e .—In order to limp the amount of dried hide powder 
|ised, ^letdrrnirie the moisture in tihe air-dri; powder and 
calculate the quantity equal to 12J gm. of actual dry hide 
powder. ' Take any Vnulftple of, this quantity‘according to 
the nunt.ber ofianalyses to be made, and after chroming and 
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washing as directed, squeeze to a weight representing as 
nearly as possible 73 per cent. (J( water.* Weigh the whole 
amount and divide by the multiple of,the I2l gm. of actual 
dry hide powder taken to obtain the weight of wet hide 
powder for 2CX3 c.c. of solution. 

(13) Tannin. • 

The tannin content is shown by the difference between* 
the .soluble solids and the corrected non-tanninr, and represents 
the matters absorbable by hide under the conditions of the 
prescribed methods. 

III. Analysis of Liquor. 

(14) Dilution. 

Liquors shall be diluted for analysis with water at room 
temperature so as to give as nearly as pos.sible 0.7 gm. solids 
per 100 c.c. of solution. Should a liquor be of such character 
as not to give a proper solution with water of room tempera¬ 
ture, it is permissible to dilute with water at 80^ C. and cool 
rapidly. * * 

(15) Total Solids. 

To be determined as in e.xtract analysis. 

(1 6 ) .Soluiile Solid.s. 

To be determined as in e.xtract analysis. 

(17) Insolubles. 

Determined as in extract^analysis. 

(18) Non-Tannins. 

To be determined by shaking 200 ^.c. f)f .solution with an 
amount of wet chff)mecl hide p#wder, containing 5 s nearly as 
possible 73 per cent, water, corresponding to an imount of 
dry hide powder shown in the folknving tablf:— 

Tannin Kange pet loo^c.c. Dry Towder |)cr 200 c.c, 

0^5 to 0.45 gm. • ,» 9.0 to * 1,0 gm. 

0.25100.35 „• 6.510 y.o „ 

o.*i? to 0.25 ,, • » 4.0 to 4.5 ,f 

0.00 to 0.15 j,r , , 0.0 to 4.0* „ * 

, Solution’s* to be* shakqii for**non-tannins as'in extract 
analysis, anti 100 c.c. evaporated as in extract*analy,fls. * 
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IV. 'Temijeratur^, Evaporation and Drying, Dishes. 

(19) Temperature. » 

■ The temperature of the several.portions of each solution 
pipetteA for evaporating and, dryifig, that is, the total solids, 
soluble solids, and non-tannins, must be identical at the time 
of pipetting. 

(20) EVAPORATtON. 

All evaporations and dryings .shall be conducted in the 
form of apparatus known as the “Combined Evaporator and 
Dryer," at a temperature not less than 98° C. The time for 
evaporation and drying shall be sixteen hours. 

(21) Dishes. 

The dishes u.sed for evaporation and drying of all residues 
shall be flat-bottomed glass dishes of not less than 2^ in. 
diameter nor more than 3 in. in diameter. 
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SECTION III 


MANUFACTURE OF TANNING 
EXTRACTS 

One of the first points for consideration in the marflifacture 
of extracts is the nature of the water supply, for, as might 
be appreciated, all other things being equal, the quality of 
tlit extract will depend largely on the water used. The 
mineral salts pre.sent in water vary with the .source of supply, 
but speaking generally the following may or may not, be 
present•• 

(1) Bicarbonates of calcium and magnesium, together 

known as temporary hardness. 

(2) Sulphates of lime and magnesium, known as 

permanent hardness. 

(3) Chlorides of magnesium, potassium, and sodium 

(more usually the latter). 

(4) Sodium carbonate. 

( 5 ) Iron. 

It has been shown by Niboul and his co-workers that 
all soluble salts cause a more or less lo.ss in the yield 
of tannin either by precipitation or oxidation {Collegium, 
1903 ; “ Bulletin,” Soc. ,Belg. Chem^i903 ; 1902). 

Sodium carbonate if "present to the extent of more than a 
trace will cause darkening, while, if iron is present, an 
objectionable blue-black colour will be formed. TI!? frresent 
writer found thaf^* water contaiiting 0.15 part pe» 100,000 
of Fe gave a deep blue golour when treated with t^nin 
solution Sod allowed V> stand ior a short time. The metncttis* 
used in tasting a water will be fipund in the author’s “ Practical 
Leather CJiemistry” (£rosby Lockwood). * «• 

For»the guidante of others thj ^uthor reproduces five 
analyses of various Beljjan waters by Nihoqj, with which 
experimental work was done (Ahstr., J.S.C./., igi02). 
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Parts i'Lr 100,000. 



I- 

f 

2 . 

S- 

4 - 


6 .' 


Dis 

Soincwhal 

Wf^ch in 

Rich jn 

5 - 

Hard. 

Very 


tilled. 

Ilaxl. 

Sulphates. 

Chlorides. 

Hard. 

. 

Per Cent. 

Per Cent. 

Per Cent. 

P/r Cent. 

Per Cent. 

Per Cent. 

Total hardness 


19.50 

39.00 

41.24 

46.88 

00 

b 

0 

Temporary hardness 


9.92 

23'34 

22.90 

21.68 

50-54 

Permanent hardness 


958 

15.66 

18.34 

25.20 

27.46 

Sulphur trioxide 


3°9 

io.56 

4-4 S 

27.00 

33-83 

Chlorine - 


4.76 

0.67 

14.28 

39-55 

46.55 

Equivalent to salt - 


7.84 

1.10 

23-53 

65-17 

76.71 

Lime, CaO 


10.67 

20.50 

! 1.20 

27.64 

45-89 

Magnesia, MgO 

... 

0.50 

0.16 

0.08 

r-58 

0.16 


Extracting tanning materials in the cold, water 3 darkened 
the colour of pine extract and gave a dull colour with 
smnach, both these defects being still more marked when 
'{vater 4 was used for extracting. Uninsual turbidness was 
formed with sumach when extracted with waters 5 and 6, 
and in addition gave dark coloured liquors. In hot extrac¬ 
tion it was found that the hardness caused considerable loss 
of tannin, and chlorides affect the tannin in oak, sumach and 
pine but not that present in valonia. 

Water for extraction purposes may be softened by any 
of the appropriate methods. The question of softening is 
one which demands expert attention, as in a few cases it 
is found that the ex[renditure involved in treatment is un¬ 
warranted owing to the natute of the supply. Such a remark 
applies to comparatively soft water. 

The removal of temporary hardness is j simple matter, 
this being done by me;ans of lime (Clark’s process):— 

Ca(HCO.,)., + Ca(OH)., = 2cicO, + 2H,0 

+ 2 Ca( 0 H), = Mg(OH)., + aCaCOj + H., 0 . 

It will, be seen that thd temporary haftlness is completely 
renfoveeP, leaving mothing in solution as the result of the 
'■peaction. This is not the case with the permanenf hardnesSj^ 
where magnesium and calirum sulphates are replaced by 
sodium# sulplijtfe. This, however, ist a distinctt advantage, 
as magnesium sulph^tte^ and calcium .sJlphate giver insoluble 

I 

* « t « 

‘ Fair amount of iron also present. « 
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• » j 

precipitates with tannin, whicl^ in e^tracrion means a loss. 
Hence, if these are removed such loss doas not take place, 
as no precipitation occurs with sodici'm sulphate. ■ Complete 
softening is done by lim6 and soda under conditions whirji 
vary somewhat with the type of water being dealt with, and 
fuller information can be found in the larger rnanuals on 
water supply. 

A word mighf be added in passing on the “ Fermutit ” 
method of water softening. In this process the water to be 
softened is passed through a layer of an artificial zeolite (a 
silicate of alumina and soda), when an interchange of ba.ses 
takes place, thus :— 

Sodium permutit + Ca(HC03)2 = Calcium permutit + aNaHCOj. 

Sodium permutit + MgSO., = Magnesium permutit + Na2S04. 

Hence with one clean sweep all calcium and magnesium 
is removed from the water. The only point to guard against 
is the bicarbonate formed in replacing the temporary hardness. 
This should be treated with an acid so as to make qui^e 
neutral, and under working conditions would not prove iv. 
diflficult matter. On the whole it is a process which on 
account of simplicity should appeal to manufacturers. 
Further, the Permutit can be regenerated by washing with a 
salt solution, when the process reverse to softening takes 
place. 

Calcium permutit + NaCl = Sodium permutit + Calcium chloride. 

It follows from the remark.s which have been made that 
for extraction purposes the purer the water the better. The 
influence on the soluble salts nti extraction is shown by the 
table on page 106 by NihouTwho used the waters previously 
mentioned to extract four materials. 

Another point for attention is the^^mperature at which 
tanning materials should be extracted without any undue loss 
due to decomposition. This question has been thoroughly 
investigated by Parker and Procter {J.S.C.I., i895,'^.'63S) 
and discussed by Blockey {Leathfr World, 1911, p. 116). 
The former chemists extracted various m^erials at flifiergnt 
temperatui^ and deteripined th» tannin so extracted. Taking 
rtie maximum extracted loovthe table on pa^e 107 gives 
the percentage of the total tannin extracteef at the warious 
temperatiyes. 



io6. 


TANNING MATERIALS 


; 

- 


—f -:-- 

i 


•s-r^ 

tss:' 

'. ^0 N •- 0 • N * 

1 

e 

d d d i • d 

i 

I 

1 

o 

s 

K 

H 

3 

■‘^C ■ 

l^.s 

;3HC 

" “ 

«+ - : d> 

j 


x»'3 ►. 00 M . 1 


u 

Zj2 

-• f*s N fO • 4 



<= C 

0 't « Is. ^ 1 

1 


H <= 

’■^00 f^oo'• *d 

V 

f .s 


si . 


; cli 


V OA 

•S’SC 

/-''d d d d i d ! 


c 


1 


•3 

.s 

1 


'S 

Loss 

Tan 

nin. 

^ ' 
d 00 « : « 

^ w N 



~ 'T '. 

- - 


w i 

o « 

. hs ro ro rs | 


E 

J2(2 ^ 

' ^ rf ■ vb i 

1 




't lONO <o 1 


i 

^ « , 

' w « d O' ' 

M N M » 


ii -, 

IJ.S r^o’d d M-d,- 

<*5 gt I 


i §.s 


W 

2 • 

CJ *, 


S 5 
H ° 


U 

o 

K 




55 «.S 

OH c 




'OO •- w> 

(od'odod 


^ Is. r<^ M M 
!^°o6 M d M cJ 


, 0 V^OC*"© 

' 0* d M d d 


■H^ ^txt%o6 t 

00 fO «0 O'OO 
" d N 4 M w i 

00 ON fl V) •-■ 


, O N • 

" d d d d d • 










MANUFACTURE OF TANNING EXTRACTS 

• • < 


■si 

0 

N- O 

© 0 

00 * 

- -r 

«5 0 

» - 

• 



tfi q‘ 

O'© 

^8 

8.8 

w 




' • 

8 

0 v© 

O 0 

O© 

*00 

In In 

00 o 

In 0 


8s: 

8 Ox 

88, 

88 

« 1^ 

00 00 

• 

trj q 

O' o 

■g 

0 N 

. 

O In 

N 00 

N IN 

O fo 

0 00 


Q 

2 

In'© 

O' O' 

^4 

O'00 

X© in 

O'Ox 

lO N 

00 00 

88 

8r: 


IN. In. 

00 H. 

»r>iN 

o 

^ CO 

0 

In 00 

R 

»Ac© 

\© 4 

O' O' 

O' 4 
0x00 

q 4) 
Ooo 

Ox N 

00 In 

00 K. 

00 © 

X© N 
^00 

0 

li^ IN. 

© 

0 In 

^© 

©© 

O O' 

tN 0 

s 

N 

Ox O' 

© O' 
OXOG 

a 4 

OxCO 

00 ■- 
0x00 

fOx© 

O'© 

q cK 

00 

88 


x© 0 

^© 

0 N 

O O' 

o ‘O 

o ^ 

N 00 

* 

1^ 4 

00 00 

V© 

^00 

§- 

tT) O' 

O' In 

d x© 

O lO 

© q 

In© 

v© li 

^ In 


N O 

o --t 

N © 

■N-OO 

O O' 

o 

In 00 

6 


'H 4 

0x00 

© 4 

00 In 

^© 

^ Si 


In m 
00 In 


M 

OO In 

N N 

O 

M 00 


^ In 

a 

00 ►n 

00 00 

00 In 

O' vn 

O' '.O 

»n© 

00 In 


<07 


o o 


u 


to ’ 

^00 


M O 
Ov 


In. 

4 

Onv© 


^ q 

4'o 


vO o 
d. J 
00 v© 

'© q ^ 
« »>» 
00 


In 

d 4 

In© 

© W*; 

1x0 li 

00 00 

74-5 

78.0 

W 14 

88 

In q 

X© In 

w 'n 

46.5 

68.7 

0 

© 0 

In In 

© 0 

O' 4 
© 

O' -t 

N Tf 

H^© 


0 © 

0 ro 

© In 

« IT) 


O' In 




«r> -a 


0 fxS 

© 

In O' 

In In 

© irt 

In© 

In 

© © 

UM<> 

S B 

E E 


E E 

E S 

e e 

E E 

E E 

3 3 

3 3 

3 3 

3 3 

3 3 

3 3 

3 3 

3 3 

E a 

E E 

E S 

E E 

£ £ 

£ c 

E S 

8 8 

X X 

X X 

X X 

X X 

X X 

X X 

X i-i 

S-Ji 

n 

e1 

eI 

si 

eI 

11 

n 

n 

4 J 4 > 

Oi © 


© © 


© © 


© © 

‘f 'P 

-f- 

'P 'P 

•P-P 

.ex 

-ex 

X .c 

•S’S 


c c 






c c 

0 0 

o o 

0 0 

5 0 • 

0 0 

0 0 

0 0 

0 0 

c i: 

.S 3 

= i? 

E i? 

£ 3 

£ S 

£ S 

.£ a 


c o 






c b 

«s 

11 

Is 

Is 

Is 

11 

Is 

Is 

o o 

0*0 

"o "o * 

*0 ’c 

0 orf" 

"o'd 

“d'd 

'd'o 

c c 


a c 

c c 


a c 

c c 

c e 

© © 

0 © 

© V 

0 © 

© © 

© © 

w © ^ 

© © 

kri b* 

ka ka 

ka ka 

!p ^ 

ka ka 

ka ka 

ka ka ^ ka 

&. z. 

ii, 


Ch 


Oa^ 

a. z., 

Oafla 

-lied 

<CQ 

<04 

-lied 
•- . - 

-lied 


<cd • 

aim 


































MANUFACTURE OF TANNING EXTRACTS 109 

■ * * 

These figures clearly indicate thal theife ^s’ a maximum 
tgmpwature of extraction for each material, 4 hus :— 

« 

Oak bark - - 8o°-9<> C. j Sumach - - - • 5o°-6o" C. 

Myrobalams - - 9o°-ioo°C. i Quebracho - 8o"-9o°C’. 

Valonia - - - 5o''-6o° C. i Mangrove* - 8o°-9o° C. 

Mimosa ■ ■ - 7o"-8o° C. ! Block gambier ^ 100“ C. 

It is to be noticed, too, that prolonged heating at 100° C. 
leads to an increase in colour, an important matter to the 
extract maker who aims at as light a material as is possible 
under working conditions. 

These figures, of course, apply to open extraction and not 
to pressure treatment in autoclaves where conditions are 
quite different. 

Handling of Materials. 

Owing to increasing co.sts of hand labour in all parts 
of the world, it is found to be necessary, where at all 
possible, to adopt some form of mechanical handling of 
material. Local conditions have an important bearing as 
to the exact form of mechanical handling that should be 
adopted, and it is generally necessary to consider each case 
by itself. Fig. 6 represents a type of elevator that is well 
adaptfed for raising crushed material in an extract factory. 
The type shown is constructed in canvas belting with gun- 
metal buckets, so that there can be no contact of iron or 
steel with the raw material. The capacities of this'class of 
elevator would vary with the weight per cubic foot of the 
raw material and the condition of grinding, but it may be 
approximated that with buckets «f 8 in. width about 3 tons 
per hour of crushed bark could be dealt with, the elevator 
running at a speec} of about 120 ft. per minute. For conveying 
material in a horizontal dir#ction, it is c>#tomary to use band 
conveyers, running at a’ speed of about 300 ft. per minute, 
and with a 12-in. bard the capacity would vary fron^jg-i2 
tons of bark per hour. A type of band conveyer is indicated 
in Fig. 7, but such ctonveyers can *also be arranged'with 
throw-off carriages, so that th« material caa be delivered at 
any desired’fjoint in the travel oPthe conveyer. 

An alternative form of conveytr for horizo|ital.or medium 
inclinations ar gradients* is the Archimedean strew type as^ 
indicated in Fig. 8. ’ * , » • 

This type of convgyer i's gither of the ribbor^type as shown 
in the illustrat'^n, which is generally used for very light ? 
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Fig. 8,—Screw 
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materials, or of fhe solil Archimedean screw type for material 
of irregular dimtnsions. For handling of raw material for 
extract making it is netessary to have the blades constructed 
ifl Muntz metal or brass, and th^; troughing should be con¬ 
structed in wood''or If in steel, it should be lined with copper 
or Muntz metal 'sheets. To draw off the material at inter- 
.mediate points of the Archimedean, snjall doors can be 
provided with leading-off shoots as required. An approximate 
capacity for an Archimedean conveyer running at 6o revs, 
per minute with the screw lO in. diameter, would be about 
4 tons per hour of crushed bark. 

Motive Power.—It is difficult to indicate a hard and fast 
line as to the best form of motive power for an extract 

factory. A convenient supply 
of power might be obtained 
locally from an electric supply 
station, and it would be*lt 5 und 
convenient to operate the bulk 
of the machinery electrically. 
On the other hand, as the 
evaporators are usually 
worked with exhaust steam, 
and steam boilers have in any 
ca.se to be installed, Jt is 
generally an advantage to 
have the prime mover steam 
driven, so that the exhaust 
steam can be led to the 
evaporators, care being taken 
to intercept any oil .so that it would not be allowed to enter 
the calandrias of the evaporStor*. 

Grinding and Preparation of Raw Material.—One of 
the first operations in extract manufactura is reducing the 
raw material to a ffdjfree of finerfess essential for thorough 
extraction, and for this purpo.se, crushers, chippers, etc., are 
emplqvpd according to the nature of the raw material. 

The idea of chopping is to open the.ends of the material, 
and fiif grinding is not grinding in the true sense of pul- 
.verising or disintegrating, but of sHredding, and ,thus allow¬ 
ing of a better side penetrrition. Ally crushing action which 
condenses a-- squeezes the Various fibres or straiids together 
.uiust Consequently make penetratiofi more diffteult. 

Fig. 9 shows a‘combined cutter and mill for'barks, the 
material firut being cut into definite lengths and then ground 
■in the mill,below. 


o 



FlO. Q.--Combined Hark Cutter 
and Mill. 



' > 
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xAe capacity of thi macliine is up to 12 tons per ten- 
hour day, the artiount varying, of course, with the size oJ[ 
the plant.' 

• Another type of machine is s{iown in Fig, lo, whieh is 
fitted with cutter!; with serrated teeth for breaking, instead 
of knives fa' cutting, while a four-roll bark crusher is illus- 



Fk;. 14.— Mill (Hiixh,im and Browns). ' Kio. i5.--Valonia Mill. 


tratesj in h'ig. ii. Thi# is speeially spited for thiek heavy 
barks, the upper set of teeth being made in cast iron for 
«;h'e preliminary breaking, a^id the' bottom serrated cutters, 
being of steel of closer jjauge, br&k up the Dark to tl;p 
required d^ret. 

' The output of the former type ,is up to'-io tons per 
ten-hour day, and requires only, one man in Attendance. 
For very ‘harll barks which cawinot always, be dealt with 
in the usual type <of chopppr, that shownfin Fig, 12 has 
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been found very effective, Mtiny rfarlrs are merely treated 
by passing through a bark chopper witTi quicl{ revolving 
knives or cutters. The rate of feca can be so adjusted by 
this method, that the br»rk can be shave^ off in such fine 
strips, that it would be suitable for extraction without the 
intervention of other machines. • 

When dealing»with such tanning materials as myrobalam^, 
valonia, special designs of breaking machines arc necessary. 
Three such types are shown in Figs. 13-15. 

The question of grinding and adequate preparation of 
the raw material is one that is best determined as the result 
of experience. Too fine grinding is not desirable in one 
sense, as clogging in the leaches may take place, witli all 
its attendant difficulties; on the other hand, the finer the 
grinding the more thorough can the extraction be made. 
Therefgre, between these two sets of factors, a happy medium 
musi be struck. 

The following comparative figures clearly illustrate the 
advantage of fine grinding, neglecting for the moment tiie 
question of clogging. ** 


T.tNNiN IN Spent Material. 



Per Cent. 

, Chopped unground - 

- 8.7 

Coarsely ground 

- 8.3 

Medium ground 

- 6,8 

Finely ground 

- 6.1 


Si.x per cent, of tannin in the spent bark is, of course, 
on the high side, and a much lower figure should be aimed 
at. An analysis of a well e.x^raated bark is given below, and 
indicates the extent to which extraction can be carried :— 


Per Cent, 


Tannin 
Non-tannins 
Insolubles 
Moisture - 


- 0-94 
0.76 

- 48.30* • . 

- 50-00 , 

• 

• 100.00 • 


, During the process* of disintegration, the plant should 
be so arranged that no dust ft lost, as in a’nuiqber of 
instances tin? dust cqptains a higher proportfon of tanni* 
than tHfe fesidual fibrous matter. Sbm% figures given by 
Fraymouth an<i Pilgrim relating to sal bark, cfear!y illustrate; 
this poirjt. 
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Powder. 

Fibre. 

1 




Tannin | ' 


1 P 4 ^ Cent. 

Per Cent. 

- i 

'2-3.3 

3-" 

Non-tannins 

- 

8.42 

4.09 

Insoluble matter - 

- 

74-25 

, 92.80 


i 

95.00 

100.00 


Extraction.—The e.xtraction of the tannin from the 
ground material may be carried out by a number of 
proces^-s, thus:— 

(1) Open vat extraction. 

(2) Rotary system. 

(3) Pressure autoclaves. 

(4) Oven vat with Archimedean screw. 

(5) Vacuum extraction (Nance proces.s). 

(6) Roller e.xtraction. 

(7) Gas lift agitation method. 

Whatever process is employed, it is essential that no iron 
be used in the filling of the plant owing to discoloration, 
hence, apparatus is made cither of wood with copper or Jjrass 
fittings and pipework, or in concrete. 

Open Vat Extraction.—One of the most satisfactory 
methods of extraction is by means of the ordinary open vat 



--- ... a...... o.. — 

Fig. i6.^-Extraction Vat. 


‘ , • 

worked in a series.* A simple vat made of woot? and fitted 
with a perforated false bottom afid steam cojl for heating is 
shown in Fig. 16. 
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For the filling of vats on a l|rge s^ale, fh^ generarpractice 
is to use conveyers which are either of the Afchinnedean screw 
type or Ijelt conveyer with a throw-oT carriage (see p. 111). 

For the emptying of wooden vats i{ is found more 
convenient to have suital)le doors generJlly made of gun- 
metal on the side of the vat, or circular dohrs at, the bottom 
of the vat permitting the spent tan to drop into small truck# 
or on to some form of conveyer by which it is taken to the 
boiler house and dried, etc., by suitable means. 

With this vat, water, or liquor from a previous vat, is run 
in up to a few inches above the false bottom, when the bark 
is added together with water. Heating is carried out by 
means of the steam coil which at the same time effects a 
certain amount of agitation. It must be rememtera«i, how¬ 
ever, that the water of condensation produced goes to dilute 
the liquor, which in turn means extra cost in evaporation. 
Wki.',' appears to be a better form of heating is by means of 



Flo. 17.—V.its with Calorifiers. 


a calorifier, which acts as an independent heater. A battery 
of leaches with this attachment is illustrated in Fig. 17. 

In working such a series of vats with an attached calorifier, 
the valve at the bottom of tUe loach is opened, which couples 
up to the connecting pipe of a centrifugal pump, and discharges 
into the wooden trough arranged above the leaches ; then, if it 
is desired to increase the* temperaturs Bf the liquor in one 
particular vat, this is done by circulating the liquor for a given . 
period through the calorifier. •. . 

A definite example of the mangier in which dilution of 
liquor occurs through “heating by means of direct stejm may 
be stated thus— * • * • , 

, A vat containing io*tons of liguor has to be raised from 
20°-90“ C. ’with steam at* 30 lbs. pressure. Allowing 10 
per cent. foH^losses, thp’.steam reguired is roughly 1.^5 tonS^ 
making thb total liquor (qfiginal liquonand condensed steam)* 
10.35 tons, a dijution of 15 per cent. As against the method, 
of runiyng direct steam for hpating purposes, it. is obvious ‘ 
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that practically the’saijiq heatjfig effect is secured by taking 
advantage of the, latent heat of the steam in a calorifier o^ 
heater where the liquor* to be heated does not come into 
contact with the dandensed steam. 

In working a Iscries of vats or leaches, each charge of 
water works ^through the whole series, so that at the end of 
tjie procc!is one has a fairly concentrated Jiquor. Incident¬ 
ally, each vat of bark or other material is leached several times 
to illustrate the moving of the liquor and the discharging of 
spent bark. The following example will be given. It will be 
a.ssumed that a series or battery of eight leaches are in 
operation, and that vat 4 is the one from which the spent bark 
is next to be removed and a fresh charge added :— 

Theistrong liquor in 3 is run off to the clarifiers and all 
remaining liquors moved one up the series. 

After vat 4 has been drained, the door is opened and the 
spent bark removed, and it is thcti ready to receive a ne(*»lot 
of bark. Thi.s, having been put in, the liquor from 3 is 
pumped into 4 and so on as illustrated below, leaving vat 5 
,qmpty of liquor. This latter vat is charged with a fresh lot 
of water and after extraction constitutes the next vat to be 
emptied of spent bark. 

This vat is now charged with fresh water at 100° C. for 
extraction. The point to be borne in mind is that the vat 
containing the bark that is fresh receives the strongest liTjunr 
so as to build up its gravity before drawing off. 

As the bark proceeds through the scries of extractions 
(in this case 1-8), nearing the point of being almost spent, 
the temperature of e.xtraction is increased, which in the last 
extraction when the fre.sh water is used, is about 100° C. 
Early extractions are done tt a» lower temperature, so that, 
as the somewhat strong liquor passes through fresh bark, 
clear liquors are formed by the fact that the difficultly .soluble 
material extracted !h*the higher •temperature is gradually 
precipitated and filtered out in the bark. 

A g.«>lden rule for open vat extraction is to extract the 
major part of the tannin,at as low a tenjperature as possible 
so as tp avoid decomposition and darkening in colour of 
IJ10 liquor. 

In fixing the number ^of units Ho form a .system, thg 
minimum should be six, amS much labour is sav6d by using 
“s large'number. 

The Rotary Systom.—In ‘this piethod, a series of drums 
;ire used as 'extraction vessels, and by th* continual agitation 
brought about by rotation, a yery thorough qxtractiqn takes 




Fif;. 19. 
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place.' The series qf (drurtyi, one of which is shown in 
Fig. 20, are ope^rtted in exactly the same way as a series 
of vats, the liquor passing from one drum to the other, 
the bark remaif.ing in the drum,, and receiving further 
extractions, the rlumber depending on the number of units 
to the planp Although not in very large use, this method 
of extraction is said to give very good results. Guisiana has 
described {Le Cuir) a method of extraction very similar 
to the rotary leach system of Kestner. A series of five 
drums are used, each fitted with a steam injector at the 



fin, 20.—Rotary I.eacli. 


sides, and the whole connected with a rpain steam pipe 
above. The transhlfepce of the liquor from one drum to 
another is effected by means of an' overhead trough, into 
whiqh t^e liquor is forced. The strong liquor is subsequently 
clarified, filtered, and pas.sed on to the concentration plant. 
The ?pjnt tan is droppe'd into trucks, placed below the level 
of,the ground, add run into the futnace. 

Autoclaves.—The next .system of extraction 'to be con¬ 
sidered is by pieans of aVtoclaves, in which the material 
^ extracted under pressure. 

■ The extraction «f iannihg'materiafs in autoclaves under 
pressure gesersvlly yields a Iarger,tdtal eytrapt than ordinary 
open vat e5traction,^but at the same time a pertain amount 
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of tannin is lost, varying witj^ the^ p.reseuce used.' Eitner 
in some early experiments clearly showed|this loss, and a 
few of his results are given belowJ > 


Pressure 

Oakwood. 

; • 

Mimosa Bark. 

Vfflnniif 

Myrolxilams. 

in 

. 


_ - 

. 

_ 




Atmos¬ 

pheres. 

Tan- 

N<w- 

Tan- 

Non- 

Tan- 

Non- 

Tan- 

Non-' 

iiin. 

Tans. 

nin. 

Tans. 

nin. 

Tans. 

nin. 

Tans. 


Per Cent. 

Percent. 

Per Cent. 

PerCenl. 

PerCenl 

Per Cent. 

PcrCtni. 

Percent. 


6.44 

3-32 

31.61 

10.49 

29.97 

19.26 

25.02 

16.12 

2 

6.50 

4.46 

30-75 

13-54 

27.28 

23.42 

23.02 

21.17 

4 

5-52 

18.08 

29.98 

14-25 

24.78 

23-41 

>4-52, 

31.46 

6 

2-57 

22.34 

26.60 

14-73 

18.92 

22.53 

12.49 

3'-<>3 


' 5 ?nce Eitner’s work, Paessler has made further deter- » 
mination regarding the effect of increasing the pressure on 
the tannin yield {Collegium, 1913, p. 88). llis results for 
chestnut wood are as follows, the figures being calculated* 
on the basis of the wood u.scd, containing 14.5 per cent, of 
moisture :— 


PriSsure in atmospheres 
I^Hration in hours 


3 

I 

3 

2 

5 



Per Cent. 

Per Cent. 

Per Cent. 

Ptr Ceiil. 

I’ei Cent. 

Tannin 

7 '* 

7.0 

7-' 

6.4 

4.4 

Non-tannins 

3-9 

5-4 

7-5 

11.9 

20.1 

Monosaccharosts 

T.O 

1.1 

1.4 

2.2 

6.0 

Disaccharoses - 

• O.J 

0.6 

1-3 

4.2 

8.3 


Autoclaves are expen^ve in first cos 4 , as, for the purpose 
of tannin extraction, they are made entirely of copper, and one 
would not adopt them unless for the extraction of jiaterials 
low in tannin. It is not clearly e.stablished as to whether 
this destruction of fannin matter iS the immediate efl?ct of 
increase in pressure or'increase in temperature, du% to jthe 
higher prtSsure used. ,It is generally concluded, therefoit, 
^hat pressure extraction yields/h higher amoupt of “total 
extract" tlj^n is obtained by the open leach method, by^ 
the prodifct is darkef in colour* and,contains a higher pro* 
portion of non-tannin su&^nces. ^ • 

A batWryo^‘pressure autoclaves is shown in Fjg. 21. 
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Itivlll be unda-.stpoj) thaf these autoclaves are made of 
copper, and therl/pre their installation entails a large initiaj 
outlay of i^capita,. Fob filling and emptying respectively* 
a.hinged door i^arranged at the top and bottom of each 
autoclave, while (beaming is dond by direct steam. The 
steam is blown into the liquor until about a 30 lbs. pressure 
is reached. 

Vacuum Leaching. —The e.Ktraction of tanning materials 
under reduced pressure is the basis of the Nance process, 
an account of which has been published by Hough {Le 
Cutr, 1919, No. 14), although the results of small scale work¬ 
ings only are described. However, it is e.xpected that in 



vacuum extraction practically .no decomposition or dis¬ 
coloration takes place, and provided the yield of extract 
is good, the method strikes one as presenb'ng distinct ad- 
vantage.s. In the \^rj< by Hough, the extraction of the 
material (mimosa bark) was made at a'tempcrature of 32° C., 
and 2 S l^'' cent, of the total tannin was extracted with three 
waters at the rate of 90 litres per 25 kilos of bark. The 
method js as yet in its inlfancy, but is diie from which much 
njiglit be expecteeP • ‘ 

Roller System.—This is'the prscess patent«i by Bil-^ 
brough and.Frfw, an outfiue of which has alfeady been 
‘g: ven («ee p. 54). 

' Open Trough and Screw C Automat ” appara'tfis).—This 
qonsists of lorfig wooden trough, Ai which is, ^xed a copper 
and brass ^rchimedpan .screw. The bark is^fed'rn ,at one 
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end and carried forward by t^ie screw, oneetiiig tHteiwater 
counter-current, which is admitted Vrom Jtfe other end of 
tTie trough. When extracted, the hark fans into a hopper 
and is carried away by elevators. Cloggftig is * the majn 
drawback to this systenf but it has ,bee(fi known to give 
excellent results with many materials without any attendant 
difficulties. Care^ful observance of the time dement and 
regulation of the quantity of leaching water are of great 
importance in order that a maximum of extraction shall be 
secured. 

Gas Agitation Process (Frayinouth-Rcavell-Kestner 
Evaporator and Engineering Co. Patent). -It has already been 
mentioned that too fine grinding of the tanning material will 
invariably lead to clogging in the leache.s, but the prgeess of 
extraction now under discussion allows of the treatment of 
very finely ground material. It was during an investigation 
on t!»^ tannin barks of India at the Ivsociet Tannin Research 
Factory, Maihar, 1916-20, that the problem of treatment of 
non-fibrous and dry barks ("containing only 5 per cent. moi.sture, 
which crushed with case to a fine powder) was solved by 
the invention by Mr W. A. P'raymouth, of a gas agitation’ 
process in which the fine subdivision of the tanstuff is a 
positive advantage. 

In this process the principle applied is similar to that of 
the *Pachuca tank which has been so successful in wet 
metallurgy. In order to prevent o.xidation of the liquors, 
Mr P'raymouth uses the exhaust gases from a charcoal gas 
engine, which can be fed with charcoal derived from the spent 
bark powder, thus making for great economy. It is interest¬ 
ing to note that the very small amount of creosotic gase.s, 
which come forward from .theo engine, have the effect of 
stopping fermentation in the tannin liquors from the first 
moment of solution, with consequent .saving of tannin. After 
small experiments, a plant on a practical scale (4-5 tons of 
bark per charge) was bonstructed at the cost of the Indian 
Munitions Board at Maihar. Six cylindrical vats^of Jpak- 
wood with conical bases of glazed brick were found su^ient 
to completely extract the tannin* from a long ^erles of 
different tanstuffs submitted to the proce.s%. In many c^ses 
^he extraction was complete ifl less than six vats. At first 
It was founfl difficult to getquite^clcar liquoj.s, b;it the intro¬ 
duction ofiannular vdls of jute canvas behind which that 
liquors mflst rise through 20-^0 n. of ^rolwmn, slowly settling* 
out all solid .njattar, obviated this difficulty. • Later, an 
automajic^ deijjce for the charging jnd wettjng of th« 



124 tanniNHj, materials- 

powd^rfid bark.and final strengthening of the liquors dopi- 
pleted a procea* which" («) automatically handles the Mrk 
from a mill and grading plant, charging it through a wettifig 
v^t into the leches or agitators; {b) extracts at once .the 
bulk of the tann’n, while wetting the powdered bark, and 
thus delivers liquors of much greater strength than those 
from ordinary leach-pits to the evaporators; (c) passes the 
half-exhausted tanstuff to a system of agitators from which 
the finally completely exhausted spent tannin is automatically 
discharged to waste or to by-product plants. As to the spent 
tannin, we have never been able to extract more tannin at 
the same temperature in the laboratory from given samples 
of extracted pulp. 

Mr f. Arthur Reavell, of the Kestner Evaporator and 
Engineering (,'o. Ltd., and his staff have recently collaborated 
with Mr Fraymoiith in perfecting details of the process, and 
in the design of a large scale plant which is being erec;^d in 
Central India. The illustrations (Figs. 22, 23) show the 
block of agitators set in a ring around the central wetting vat. 

The central tanstuff wetting agitator con.si.sts of a 
cylindrical vat A of wooden staves, bound together at close 
intervals with galvani.sed round iron bands, whiclf can be 
tightened at will. This cylinder is set in a masonry base F, 
to which it is tied down by bolts and anchor plates into a 
circular channel. Within this vat are placed four “uplift” 
tubes, ]!, 11, ]i, JiS, of wood. The bottoms of the.se tube^ are 
open on all sides to admit the pulp, powdered taastuff 
and liquor. Each is fitted with a bronze gas pipe II running 
down the centre, having a valve at the bottom to permit of 
delivery of non-oxidising gas at the bottom. 

The tops of these “upliA” tubes are fitted with three 
removable return bends, interchangeable with a swan-neck 
bend. Three of the bends, li, H, u, simply direct the stream of 
pulp back into the "centre of the vat A, while the one bend, 
BS, is made long enough to extend oveV the edge of the centre 
vat A, ap,d to discharge into the centre of any one of the 
outsjde agitators. The bend on BS can be fitted to any one 
of the'four “ uplift ” tubes','and thus each'of the eight agitators 
can be fed from the centre vat. The underside of the bend 
oh BS is perforated at i) to all^w a pact of the liquor to pas? 
back over a phopt E into the-second annular zone J, while the 
partly drained* tanstuff pulp passes dov/n the lon„ shoot into 
one of the agitators r'n fhe outside ring. ’ 

The.se four/“uplift” tubes are bound together with a 
fadder-like wooden fpming, all of which comooses a square 
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^ame which stands by itself on the bottoyi o^.^he ce/itj^e vat. 
The outside of this framing is cAvered w^th jute canvas, which 
we term the “inside canvas veil,” anti^ this to prevent fine’ 
slimes from passing horizontally from thd inside outwards 
•(jute canvas rapidly bec<Anes impervious to. liquors in tfic 
vats). This “ inside canvas veil,” which isopen all round at 
the bqttom, and cjctends upwards to about the height of the 
underside of the bends b, B, B, forms an inner tanstuff-wettintf 
zone j. 

Outside this veil Q, and attached to the walls of the vat 
by brackets and suspended from a ring of bamboo, hangs 
another veil \ of jute canvas. The top of this veil v extends 
to a point slightly lower than the top of the walls of the vat, 
so as to permit the shoot E to slojje back into the second 
annular zone j. The veil v reaches to within a .short Sistance 
of the bottom of the vat, and it should be so placed that it 
stands at equal distance everywhere from the walls of the vat, 
but may be arranged to stand away from the top of the vat, 
and thus afford a first annular zone K of greater cross-section 
area at the top than at the bottom. The veil v is provided 
with screens V, v at the bottom to prevent from rising sudi* 
articles as arc tlifficult to wet. There is always a small 
proportion of corky matter which will not wet. 

It is essential that this first or outer annular zone K 
shoidd be quiescent Bud allow the litjuor to rise very slowly 
upwards through a high column of liquor until it reaches a 
knife-edge launder L, attached to the walls of the vat. This 
launder L is set or shaped to be exactly level all round, so 
as to cut off only the completely clarified top layer from the 
first or outer annular zone K. 

The agitators in the out^i-ing are all similar, and are set 
at a level which is somewhat lower than the centre vat a. 
There is an average of level between the top of the liquor in 
the outside vats and the tpp of the liquoi»in the inside central 
vat A of 4 ft. 6 in. * * 

^ £ach of these agitators consists of a cylindrical open vat 
built of wooden .staves and a conical ba.se of masonry. "The 
bases of the woodefl cylinders are' set in circular charmels, 
and are tied to the nrasonsy in the saxie manner as the 
centre vat»A. , » ‘. 

A centre “uplift” tube N of/wood is placed in the middle 
of each o4«*hese vats* and reaches down to within, a sh^rj... 
distance ^ the botfom of trhe^cone. JJown tfw centre of 
each of these^centjal “ilpyift” tubes*M is led bronze pipe 
N which/Jfeads^ 5 ompressed gas to escape through a valve £>.. 
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Outs^s the cgglre.tube N, and attached to the walls of the 
vat, IS hung a ic^lirfdrfcal \feil R of jute canvas, which is 
■ attached to a ring of bamboo on brackets well above the to*p 
of the walls of &e vat. The bottom of this veil R, at the 
point where the cone joins the w(>oclen cylinder, is provided 
with screens W to prevent the unwetted material mentioned 
above from tising through the quiescent'zo^e U between the 
Veil R and the walls of the vat. Each of these agitators is 
provided with an inflow pipe G, which passes through the 
walls of the vat and the canvas veil and feeds liquor into the 
agitation zone. Liquor passes out of the vat in a similar 
manner to that dc.scribed in connection with the central 
tanstuff-wetting vat A, namely, over an annular knife edge 
launder (not shown in detail), and out of a pipe leading from 
this to*^ a connection which leads into the inlet pipe of 
another agitator. These connections are of flexible hose, 
with couplings to permit of connection between any two 
agitators in the ring. This arrangement permits of throwing 
out any given agitator for repairs, etc. 

» The bottom of the conical base is provided with a pipe 
•rfnd siphon leading past cock P di.scharging to waste, so that 
the whole contents of an agitator, exhausted tanstuff and 
water, can be run off. 

A pump is provided which can be attached at will to 
any one of the vats which will lift stroijg liquor and deliver 
it into the central tanstuffs wetting zone of vat 

The modus operandi is as follows :— 

Assuming the whole plant to be full of wet tanstuff and 
liquor and that the gas has been turned on, thus keeping 
all vats in constant agitation, and one of the outside agitators 
full of exhausted tanstuff ajid jvater, practically all tannin 
having pas.sed away. The cock P on this agitator is then 
opened and the contents of the vat or its settled sludge run 
to waste or to spent<tan driers and ponsumers. 

We will suppose this vat to be No.'<S. Plain heated water 
is now allowed to flow into No. i vat. If all the vats are 
conffecteel in series the head thus produced in No. i vat will 
caufe" the displaced liqubr to flow froiYf No. i into No. 2, 
from N6. 2 into Wo. 3, and ^ on* until the richest liquor 
floras into No. 8. As soon Us No. ,8 is full of'liquor the 
bend I)S is fixed on the “uplift”,tube in vat A«nearest to*' 
^^s. 7 ?nd ft,.when newly wetted tai»stuff and «pme strong 
kquor will^pass intp No. 8^ As this^displaces^quor, the 
latter is puipped into %e centre tknstu§r-wetting zone and 
f|esh powdered tanstuff may be added as foflgws iVrBetween 
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the mill and the centre tanstufif-wetting yat»«\> is pl:ic<jd an 
impelling fan, and the dry powdered’ tanstpff is transported 
through a bellmouth pipe to below the surface of. the liquor 
in the central tanstuff-wetting zone of the C(j^itre vat A. Tlje 
compressed gas having befell turned on, in.^all four “uplift” 
tubes very large quantities of pulp consisting of strong liquor 
and wetted tanstyff are drawn from the bottom of vat a. 
Three-quarters of this pours back on to the top of the liquor’ 
thus sucking down and swamping the dry powder. Attention 
must be drawn to the fact that the whole contents of the 
centre zone is now travelling downwards rapidly and is being' 
thrown up again under incessant mi.ving and agitation. Not 
oirly is the finely powdered tanstuff thoroughly wetted and 
allowed to swell, but a very large proportion of the available 
tannin is yielded to the liquor, which was rich in tannin 
before. It will be found that it is possible in this way to 
obtain, much richer tannin solutions than by any other process. 
Our liquors have shown upwards of 20 per cent, of solid 
matter on evaporation. 

It .should be mentioned here that water of the desired 
heat can be used at the start of the process and liquors may ' 
be reheated before [lassing from the outside agitator con¬ 
taining the richest liquor, and before they are di.scharged 
into the tanstuff-wetting zone. We have found by e.xperi- 
mentS that every taustuff has its own critical temperature 
at which it yields suitable tannin to water or tannin liquor. 

One-quarter of the uplifted pulp is thrown by the force 
of the gas into the bend liS, and as it passes along this bend 
some of the strong liquor passes through the perforations D, 
back along shoot E, into the .second annular zone J. This 
liquor contains fine .slime tlys stage. The solid matter 
(wetted tanstuff) passes down the bend H.s into the agitation 
zone within the yanvas veil of No. 8 outside agitator. Here 
it is violently agitated with the liqujr •pa.ssing from No. 7 
and produces strong licfuor which is pumped into the centre 
vat A, as above described. , 

The unclarified rich liquor which pa.s.ses into the second 
annular zone j pass’ds slowly to th*e bottom of vat A, and 
ri,ses slowly up the first annular and columnar zone K, cfroppyig 
all its suspended matter, until it reaches the knife-edge 
faunder L over which it ^passeV as a cleaj liquor heavily 
loaded witl^atannin. k may bp lifted after this if desired* 
and passeti'aither to t'anning pita» or tp aji evaporating plant* 
for concentration. » ' ^ ^ • 

As SQofi as^ "No. 8 vat has received its full^ charge of • 
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wetted'canstufiyt will be found that No. i vat, having received 
a large supply of.heate'd wat%r during the above operatiotjs, 
now contains on^ traces of soluble tannin. 

, The liquor in No. 8 vat is nowjjumped into the central 
vat for use, fre-sh ]yat^r is now added to vat No. i, which causes 
the liquor to flow from No. 7 to No. 8, No. 6 to No. 7, anij 
■so on. When sufficient of this water has,oassed into No. i, 
its whole contents may bo discharged to waste, although, 
in practice it is possible to stop agitation for a time and 
to discharge the thickened pulp or sludge, leaving much of 
• the clear water in the upper part of the agitator ready for 
the next charge. During this periodic change, the feed of 
crushed dry tanstuff may be stopped, and the flow of heatlSd 
water and the pump from the outside agitator with the richest 
liquor to the central tanstuff-wetting vat A may be stopped 
also, but agitation by gas continues in all vats, so that the 
process of washing out the tannin is continuous. 

After emptying No. i vat and after sufficient of the liquor 
from No. 8 vat has been pumped into vat A, No. i vat is 
loaded with liquor and fresh wetted tanstuff as above de- 
'’'Icribed, and so on similarly with other agitators as and when 
their contents are sufficiently exhausted of tannin. 

The process is primarily designed for the large scale 
production of tannin extracts and not for application in the 
tanner’s yard, but the inventor has worked out an application 
of his ingenious settlement columns behind canvas .veils, 
which is simple to apply in the ordinary tanner’s leaching 
plant. The advantage to the tanner of being able to separate 
all bark dust and to use this to strengthen his liquors, while 
his leach pits would contain only fibrous bark, does not need 
description. , 

Mr W. A. Fraymouth has conducted a series of experi¬ 
ments which demonstrate clearly that, in most fibrous bark.s, 
the tannin is not tontained in the fibres, but in the non- 
fibrous cementing medium between the fibres. Most tanners 
know thp.t the dust from crushed bark is rich in tannin, but 
few realise that a mimosa bark carrying 32 per cent, tannin 
yieI 3 s dust which carri^’s 46-48 per cfent. tannin. So long 
as the original bark is quite dry-^a condition, it is true, 
difticult to produce in Europd—a fibrous bark maV be passed 
through a mill^with a bldiver below, which alibws almost 
.tr.nnin^free fibre to fall below the trrill and drives the dust 
further doyvn a tunpel^^where it can be'found as«^E bark dust 
rich in tamin. A bark containing 7 per cent, tannin has 
'reen made to yield a 32 per cent, dust ah^ to^kave only 
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ij per cent, tannin in the fibre. This, clearij* indicatts the 
prop>er way to treat fibrous barks in (fountrks where the bark, 
can be handled dry, and perhaps it»would^ pay in Europe 
whenever it is possible to thoroughly dry the bark. A large 
proportion of the bulk of the bark as fi^rejcould be rejected, 
while the rich dust could be treated by the gas agitation 
process. , , 

Spent Tan.—This silent material from the extractors is 
drained as far as possible of its moisture, and is then con¬ 
veyed to the boiler furnaces to be used as fuel. It is, of 
course, necessary to use proportionately larger grate area 
in the furnaces to compensate for the lower calorific value 
of- this class of fuel as against coal. There are a number 
of types of furnaces which have been designed to me^ these 
requirements, but the main point is to have as much fire¬ 
brick as possible surrounding such furnaces, so that the 
reflect,ed heat dries off the moisture from the material, render¬ 
ing it of higher combustible value as it descends on the 
fire grate. Waste bark has also been employed in the manu¬ 
facture of brown paper, and recent work has shown tha^ 
provided the correct methods be used, a very good white 
paper can also be made. Other uses to which spent tan 
can be put are many, and include lino making, but it is to 
be borne in mind that it may be found more economical 
to burn it and thereby .save cost of handling, and at the 
samqtime effect a saving on the fuel bill. 

Clarifying and Decolorising.—The liquor as it leaves 
the extraction vats should contain up to 10-11 per cent, of 
dissolved solids, the tannin content, of course, varying with 
the composition of the raw material. It has next to be 
clarified and if necessary deceforjised. 

The treatment given will depend largely upon the nature 
of the liquor, Jpr example, mimosa liquors rarely want 
decolorising but simple filtiation to get rM of such in.soluble 
matter as bark in susjrension. On tlie other hand, other 
liquors require to be decolorised to some extent in,order, to 
lighten the colour. The liquor is pumped into large settling 
tanks an^ there decoTorised if necessary by chemical^ means, 
and then filtered. • . • , 

Filtratidh can be don* by any*of the following processes 
• • / 

(iJtSimple seriimentatipn. 

^^With filfer cloth.^ o\ier wjoden II aiiiv..^. 

(3) By filter pre's^s. 

/4) ‘centrifuging. , 
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The first twt) rteed Httle . description and the necessary 
plant can be arranged to meet working conditions. 

• Filter pressing is a®very satisfactory method of filtering 



Fig. 24.—Filter Pret>s. (S. H. Johnscn Ltd., London.) 


tan liquors and is largely femployed for this fiurpose. A 
typical design i^ shown in Rig. 24c •• 

-■ ‘ In “Order to avoid contact of the liquor t^fh iron, the 
‘plates of*the filteii' pfess «re "con.struited of w»ad and the 
,pump of brassj The passages through 4he "cast-iron head of 
qhe press qre also lined with brass so that th'eje is' ro contact 



MANUFACTURE OF TAN;'WNG EXTRyjtTS* 131! 

• • • , 

with iron in any part. The feed pump ^ay*be eit 1 i«r belt 
driven as shown in the illustrAion, 6r if giore convenient a. 
sleam pump of the direct acting type»may bp substituted. 

In addition, the press shown in Fig. 24 can be fitted 
with self-contained electriially-driven pumjjs ;.the motor and 



Fig. 25.—Broadbenf Centrifuge for Separating Fine'Solids 
in .Suspension. 

speed reduction gear*together vvitli flic pump being mounted 
self-contained on the hesKi of the filter press. * ^ 

Clarification by Centrifugfes.—Where the question 6f 
rapidity, together with uniformity of liquor, js dfsired, there 
is no doubt,that the us# of the jentrifiige for clarification #s» 
most efficie'tt A typffe suitable f»r ex^rast work ij shown iif 
Fig. 25, while a sectfon of t^ie machine is given it» Fig. 26. ^ 

The a/'ring^nlent of a centrifuge for tan liquor clarifica* • 
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tion isi.sbmewliat different to that used for the separation and 
drying of crystals,etc'., hiasmuch as the usual wire basket is 
replaced by an in^perforf.te rotating cage, on the side of whicii 
thp in.soluble matter is collected. Also, a number of radial 
baffle plates are ii\sert,ed to prevent'bad vibrations, etc. 

The liquor is fed in through the funnel device shown, and 



the clarified liquid fiiuft its exit thi'ough the adjustable 
skijnmer pipe attat;hed to the pan top. The solid matter is 
fdrced on to the cage side, frdrn whence it is scraped after a 
thick layer l^as been formedli. It is important to note that by 
itlcis method of clarification qo darkening of the iiguor occurs. 
‘ Decolofising.— 7 'h^ decroldrising oV tannin^fsolutions is 

a matter which^ has received considerable attention and has 
• Seen the subject of numerous patent specifi^atioha Oxalic 
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acid was suggested by Coez (E.P. 3,I6<^ J< 585 ) who flsed it 
in conjunction with gelatinous alumina. One gin. of oxalic 
acid per 100 litres of liquor was first ^dded•and then 250 gm. 
of gelatinous alumina. • ,Thc alumina is undoubtedly rtie 
essential agent. The use of this materiai irt another form 
•(activated alumina) has been patented by Arnoldi and 
Freiberg School ?E.l'. 19,804, 1909). The alumina is prepare*! 
by washing aluminium with caustic soda and then treating 
the cleaned metal with mercuric chloride solution. Harium 
aluminate can also be used for clarifying (Ge.sellschaft 
Tamnum m.b.H., G.P. 243,483, 1909), and the excess of 
barium removed by adding a sulphate or sulphuric acid. W. 
Clarke in E.P. 17,402, 1895, .suggests the following process 
applicable to mangrove liquor:— • 

After the bark has been extracted with water, the liquor 
is concentrated to half the original volume and then alum 
added (other materials are also specified). As an example, 
533 lbs. of bark are extracted, and 30 oz. of alum added to the 
liquor. . 

Aluminates of the alkaline earths have been stated to gi*« 
good results (Damkohlcr and Schwindt, E.P. 24,889, 1909), 
while these patentees have also introduced a method of 
electrolysing the Hijuor, using aluminium and zinc electrodc.s. 
Decqlorising by the use of metals alone was mentioned by 
Peyrusson (Additioil F.P. 318,523, 1902) who suggested tin 
foil.* About the same time, Fratelli Uufour Co. were granted 
E.P. 11,502, 1902, for the use of metallic powders, of which 
the following is an example: 1,000 kilos of quebr.acho 
extract (liquid) are treated with 4 kilos of tin powder and 
0.2 kilo of aluminium poweter, the whole being heated to 
100° C. to effect the desired Vesiflt. 

Substances of an albumin-like character have been found 
very effective in reducing the colour pf tan liquors, and 
the Gondola process inpol^ing ox bkxJtl is widely used on the 
Continent. Fuchs and Schiff {Chem. Zeit., iSqO, p. 926) state 
that 1,000 litres of tan liquor can be treated with*0.94 Isilo 
of dissolved albumia and the liquor raised to 60' C 7 to 
coagulate. In passing, it is mentioned thjit 12 per*cent. of 
the total tannin is destroyed*, fcut such a loss appears v%»y 
•considerably and in actSal practi<j2 is not the case where due 
care is exercised. Saiyford (E.I^. 12,450, i897)ifses jlburpin, 
in ebnjum^tton with a«fluoride,oP bifluoride, and the reagents 
cold, and cdS^ulating by keat; or if pfleferred, by^flie addition 
of picro-aoetic* acidf Naturally the use of 6ne albuminoij 
substaiK^ at orlfce suggests the *1136 of others—mort especially 
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waste *f)rotein Tn'attfirs. jln this direction Sinans and Gouin 
■add J kilo of oil sted residue to loo litres of liquor, boil and 
cool, while DanVman (G.P. 274,974, I 9 > 3 ) uses a special 
prtiparation known as “ Edamin,” /pensisting of the proteins 
of soya beans. ‘Also, skimmed milk has been proposed 
(Tillberg, F.l>. 395 . 499 . 1908). 

• The colour-absorbing properties of inefc materials have 
been made use of from time to time, an early, specification 
being that by Marechal and Bories (E.P. 10,147, 1885), who, 
for each 1,000 litres of liquor, make the addition of 2 kilo^of 
lead carbonate and 4 kilos of lead sulphate. Sand, clay, 
kaolin, and barium sulphate were suggested by the Soci6t6 
des Kxtraits de Chene eii Russo in E.P. 339,064, 1903, and 
yeast crils after a special treatment, by Clowes and Hatschek. 

Another method for clarifying tanning extracts is 
described in “Bulletin Soc. Ind.,” Mulhouse, 1912, p. 69, by 
Lepetit, Dolffus, and Gansser. The impurities are pi*ecipi- 
tated by the addition of resin soap solution and barium or 
lead sulphate. The resin soap and the barium sulphate carry 
rlovvn the impurities. Practical details (Leather Worlds 1912) 
are as follows : — 

P'ifteen kilos of resin and 15 kilos of caustic soda solution 
of 20“ B6. are mixed and diluted to 250 litres; 20 litres of 
this solution are taken, and 1.7 kilos of 80 per cent, bqrium 
sulphate paste, and added to i ,000 litres bf the chestnut-wood 
extract of 2.5‘'-3.5" Bd. 

The mixture is allowed to settle for one hour, when 
precipitation is complete, the clear supernatant liquor is 
withdrawn and concentrated, and the deposit is pressed in a 
filter press. 

The method can also be fippfled to the ordinary concen¬ 
trated chestnut extract of 28 Be. For 1,000 kilos of extract 
take 66 kilos of bariiim sulphate paste, 14 kilos of resin, and 
14 kilos oftcaustic sodA solution (io" .Be.). This is followed 
by 2 kilos of sulphuric acid of 66° Be. and 2 litres of'water, to 
restore th'e acidity. After twenty-four hours, precipitation is 
coiltplete, and the clear eirtract is 25° B6., and is very similar 
to that obtained lny treating the weak decoction of 2.5°-3.5° 
B6.* This process is also dctcribed by Guisiana jn Le Cuir, 
1912, p. 611. *■ < 

, „ Sulphite^, liytlrosulphitc.s’i and bisijphites ha^ been found 
very efficient matenals moi^C from tho. point obfeplubinsing 
extracts tll^n as decolorising ager.ts. It is tlibught con¬ 
venient, however, to discuss them ?iere. 

In 1884 Dontrelaau introduced trea,traent!f with ^ sulphite 
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or hyposulphite, boiling with the chemical added abthe rate 
of I gm. per litre of 2° Bd lic^ior. .Irtcfdentally, aluminium 
hyposulphite was recommended as,being .the best for the 
purpose. Then began the well-known Work of Lepetit, 
Dolffus, and Gansser on*tbe use of bisulphites, resulting in fhe 
publication of their English specification*, ^,582, 1896, and 
■ 2,603, *898. Tbe first patent mentioned the use of bisulphites 
and neutral suipnites with hemlock and quebracho, while the 
second, more comprehensive, states that soluble quebracho 
extract can be made by heating the material with alkaline 
substance, either with or without the further addition of 
sulphites, bisulphites, formates. Hydrosulphites of alkaline 
earths, zinc, or aluminium are also mentioned. 

Another method of solubilising is given in a patent by 
Kleink (E.P. 2.6,063, 1901), this being more suitable for the 
treatment of e.xtract. The extract is first treated with 
aluminium sulphate and then with sodium bisulphite, forming 
sulphur dioxide in situ, thus:— . 

AljfSOJs + SNaHSOa = Al3(OH),i + 3Na,,SO, + 6SO.^. 

For 5,000 litres, 4 kilos of aluminium sulphate and 
kilos of 40’ B( 5 . bisulphite are required, and after being 
allowed to settle, the extract is evaporated to a water content 
of 20 per cent. (U.S. Patent), 

According to Dufour, the solubilising effect of bisulphites 
is increased in the presence of formaldehyde, and at a later 
date (F.P. 362,780, 1906) the Badische Anilin und Soda 
Fabrik patented the use of Rongalite C., suggesting 5 gm. 
of the reagent for each litre of 4° Bd. liquor, either alone or in 
conjunction with formaldehyde bisulphite compound. Rcdlich 
and co-workers have alsp’brought forward a number of 
methods for solubilising queferacho, and their results are 
embodied in Ei.P. specifications, 4,358, 1908; 16,527, 1911; 
7 . 389 > 1912. In the first method, liqi*ors of 12° B6. taken 
from the leaches are boiled under pi^ssure with the exclusion 
of air. After cooling, the flocculent precipitate can be easily 
separated off. This process has the advantage thSt no 
chemicals are uscld. In the setond proces.s, liquorS are 
allowed to settle and •the ^ludge dissol\ied by heating wjtl> 
caustic soda or potash for seven hours, using one pdf* of 
" alkali for. each 1,000 of, original liquor. The red solution 
formed is iBibsequently used for clarifying.* ,* , ,, 

The*5ifd methc*! for the»m^ufactu|je of soluble quebracho 
extract is by mqpms df, centrifugal action {L/ather World, 
'1912)., As Is'well known, one difficult/ with quebra^9 
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extracts'is thejjresence of the phlobaphenes. These phloba- 
phene^ are almost insoluble in water and in weak tanning 
solutions, and wh^n exjracts containing such phlobaphene? 
arc added to tan Hquors there is a deposition of the insoluble 
reds. 

The solubility Varits with concentration and temperature 
—that is, it rises with increasing concentration and tempera¬ 
ture. Use is made of this fact in the present invention to get 
rid of the objectionable phlobaphenes. The extract is sub¬ 
jected to centrifugal action, so that the insoluble portion, 
having a higher specific gravity than the liquid, is driven to 
the periphery and can be separated. The special point about 
the patent is that the temperature and the concentration at 
which the centrifugal action is carried out are varied according 
to the special purposes to which the extract is to be put. 
For example, if the extract is required for drum tanning, the 
centrifuging is carried out at a temperature of 30"-4O" C., 
■ whereas if the e.xtract is required for liquor tanning'the 
centrifuging is done at a temperature of io“-i5” C. 

■In conjunction with Wladlika, Redlich also suggested 
baiting the extract i// vacuo with an alkaline carbonate for 
two hours, cooled, and the equivalent of acid added. The 
resinous substances can then be separated off by sedimentation. 

Prolonged cooling has recently been said to be effective 
for clarifying, and by cooling to 14 C. or below for a certain 
time the liquor can be freed from muc'h non-tannin (G.P. 
323,135, 1916). 

Many other methods have, from time to time, been 
invented, but of these only mention need be made. 

1. The use of strontium salts (E.l’. 7,106, 1891), 

2. Sodium ferrocyanide (E.P. 8^604, 1893). 

3. Pilectrolysis of the liquo*!- to which oxalic acid and salt 
Inave been added, using electrodes of platinum netting (PIP. 
4,385, 1891). 

4. Addition of chroirrtum salts (F.P.‘383,890, 1907). 

5. Addition of nicotine, either alone or with linseed 
mucihage, abd heating to 55°-70° C. (PkP. 20,680, 1898). 

6. * It has been observed by SommtrXw'tf {Collegium, 1913, 
■p. 484) tbit the a4dition of warm sugar solution clarifies, 
buhdarkens the colour. 

7. It is clainaed that the additioq of* .synthetic tannin also 
brings abput c^apfffcation of liquid extracts. 

'■ 8. Sulphur dioxide is use^, and is either blo\^ linto the 
liquor or sul^^ur boxes ‘adopted, thiVaugh, which the liquor 
descends in a fine‘'spray, meeting the SOj in eJoUntet-qurrent. 
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One disadvantage of this process is tlwt tl^p acid ^as a 
tendency to eat into the metal fittings^ of thj apparatus. 

* In some instances tanners take ^t upon themselves to 
decolorise their own extracts, buying dark products and 
then decolorising them "atcording to their own ideas and 
with what materials they consider best! I'or this purpose 
fhe plant shown ii} Fig. 27 is known to give exceedingly good 
results. * 

Effect of Sulphited Extracts on LtCather.—When 
sulphited extracts were first put on the market the point 
arose as to whether the SO., contained in them would have 
any harmful effect on the leather fibre. The point was 
thoroughly investigated in the first instance by Parker and 



Kic. 27. -Decolorising Plant. 


Gans.ser who held the view ,tlia^ no ill effect would result. 
On the other hand, Paessler contends that sulphited extracts 
give rise to sulphuric acid in the leather, and gives results 
showing how suljJhuric aci^ is at least formed in the liquor 
made from the.se e.xtracfs. * 

A sulphited quebracho liquor of 2° Be. was allowed ^to 
stand for Some time, when it was noticed that the smell^of 
SOI2 gradually disapilftared and the? sulphuric acid content 
of the liquor rose from oxx >6 per cent, to 0.865 per cent. Jn 
a_ later -pubUcation by tepetit %nd Gatta {Cul/cgium, 1904! 

i) the view of Parker and Ganger is uphejfj, tgd they say 
that free acjdiis not fotmed but, sulphates. In the Kght df < 
the fact thufc^normou!^ quantflie^of julphited ej^racts are* 
now used (bleaching «xtraf 1^) there would appear«little cause 
for alarm pn’the^rftatter. * * 












138 TANNING MATERIALS 

E^v^poratjon.— rThe liquor, after clarification, has next to 
be concentrated drdlir to •’remove the greater part* of the 




'water. A,s is known jto n<ost* readers* it is no^advisable to 
concentrato taij liquors in open pans. «Jn order to secure a 
tow temperature at the corj'ect stage of j'he ‘evaporation 
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process, vacuum evaporators are adopted. 'They* are of 
different types, including the following : vacuum pans of the 



Kid. 30.-A'aryan Evaporaloi. 


calandria pattern as largely u.sed in sugar manufacture, alid 
evaporators operated on the film principle. * * 

A single effect cvapor<ator is 


shown in Fig. 28, and a triple 
effect in Fig. 29. 

As distinct frora the usual 
vacuum pan, we have also evapo¬ 
rators of the “film ” type, namely 
the Lillie evaporator, the Vary an 
evaporator, and the “ Multiplex,” 
which is a multiple effect evapo¬ 
rator with the different calaudriiyi 
superimposed. A section of the 
Yaryan is showg in Fig. 30. 

With the plant, the litjuid to 
be evaporated is circulated inside 
the tubes, with the heat outside. 
From a technical^_ standpoint, 
however, the horizontal film 
evaporator has many flisadvan- 
itages "whi?h arc ab.sc«it in tTie 
most moddtn form of plant, sue# 
as the K^tTier patmit climbing 
film evafibrutor, a unit of whicl^ 
i» shown jn ^ji^. 3t, ana a series 
of Jhe^& in F\g. 32. , 



Fid. 31. rKeltner Patent , 
Climbing FilmJEvaporator.* • 
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In the cHmbing. film evaporator the liquid is fed into 
, the tubes from a tank* about 3 ft. above the bottom tube 
plate, or a pump is used, and assuming that this liquor is 
hpt, ebullition at once takes place,, on steam being applied 
to the outer surface; of the tube,* releasing a large amount 
of steam, which must find its way to a region of lower, 
pressure by passing up the tube. This is* the basi.s' of the 
climbing film. The liquor and vapour on leaving the top 
of the tubes meet a fixed centrifugal baffle, where the liquor 



Klfi. 32. —Keslner Patent Climbing Film Evaporalof in Triple Effed. 

is .separatee! from the vapour, the former passing to the 
coiifentrated liquor tank, and the latter to the atmosphere 
or Ijie condenser. The working of a triple effect, of course, 
renders ^he evaporation far more economical than with just 
' a sjngle effect, btcause approximately in a single effect 
evaporator there is required approximately i lb. of heating, 
steam for ai) evaporation 06 0.9 lb. of water, wHereas with 
triple effect i ‘ lb. of steam .would e\faporate about 2.2 lbs. 
of water fov the saiv.e /uel Consumption. 

, An imprOvepient has been nnsde qifite.r^ceqtly in the 
•plioces.ses c^f evaporation by ,the firm, I’raclve & Bquiljon, 
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of Paris, with the result that a simple effect .apparatus of 
their design, working at atmoilpheric pressure, is equal in 
efficiency to an ordinary quadruple, effect working with ' 
vacuum. 

One of the most important parts of this installation *s 
that which is known as the “ thermd-ccSnpressor.” The 
thermo-compressqr is of the injector type, witliDut moving 
parts; it is always primed, and cannot get out of order.* 
The object of the thermo-compressor is to ^Iraw the ebulli¬ 
tion steam arising from the liquid under concentration, and 
to compress it ; this steam thus compressed and raised in 
temperature according to the density of the liquid to be 
evaporated, passes into the heating chamber of the evaporator, 
where it is condensed after evaporating a further quantity of 
water. * 

The power nece.ssary for the compression of the ebullition 
steam is produced by extracting the dynamic energy from 
the live .steam at high pressure. Part of the ebullition 
steam passes into a reheater, raising the liquid to be con¬ 
centrated to its ebullition temperature before it enters iiJto 
the evaporator. * • 

Briefly, in a Prache & Bouillon evaporator:— 

(1) The ebullition steam from the liquid is revitalised. 

(2) The ebullition steam is compressed by e.xpanding a 
certain quantity of Jive .steam in the thermo-compressor. 
Untj,l now the energy in .steam has been imperfectly utili.sed, 
even in multiple effects, for, in multiple effects, live steam at 
boiler pressure has not been used. 

(3) The preheating of the liquid to be evaporated is 
effected by the transference of heat units from ebullition 
steam, which heat units wjtre derived originally from the 
live steam. 

In such a cycle of operation, the whole of the energy of 
expansion and tfie heat eqprgy in the live«steam are utilised. 

The compression of ebullition ^eam can only be of 
value if the work of compression is small. 

With this end, Messrs Prache & Bouillon have designed 
apparatus working ilfider a very srflall transference of heat. 

The high coefficient* of tjie transference of hetft is ob*- 
tained-by^ . • *• 

' (1) Rapid and continuous circulation of the liquid, in the 

apparatus ^means ofcm impeller. .* • ». 

(2) At* ^rangem(fnt by whi^ the Ijeating sjirfaces are 
.self-cleaning. , * , \ 

^ Thus, the Pmche & Bouillon evaporator? fitted'with tl^f . 
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thermo-compressoi^ effects a very great reduction in the 
amount of steam used; ^ 

The evaporators already described are adapted for tfe ' 
production of liquid extracts. 


In the case of solid extracts 
a different type “of ‘finisher” 
is necessary, and one of the 
main difficulties in the making 
of solid extract^ is the lack of 
circulation of the material dur¬ 
ing further evaporation. To 
overcome this defect as much 
as possible, use can be made 
of the apparatus shown in 
Fig- 33'- 

This contains a series of 



T'lO. 33. — Vacuum Pan Kinislier 
'■ (Kestner). >' 



Fio. 34.—Evap6rator for 
Solid Extracts. 


sKdft tubes from 3-5 ft. lon^ expanded into the* upper and^ 
lower tube plates. In somy cases also a large central tube 
jsi. builtr The circulation i,s effected by the Archimedean 
screw seen on the left. , rt, ' ' 

Modifications of this plant caii “be and are made to syit 
fgquirements. ' 




» • J ^ ^ 
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Another type of plant for producing splid extracts that 
sjjown in Fig. 34. * ‘ . 

Here the liquor is brought near V) the boiling point, so' 
that the moment it enters the climbing film tube, evaporatiqn 
takes place and the usiicil film action begin.s. The liquor 
|s carried up the climbing film tubes,’ descends down the 
falling film tubes, returns up the climbing film,' and finally 
goes down the falling film tubes into the separator at the 
bottom. The vapour is passed into the ^mosphere, and 
the thick extract run into bags where it .solidifies almost 
immediately. 

With the vacuum pan finisher, a large body of extract 
is held in the pan for a period varying from ten to twelve 
hours, but owing to the fact that concentration is conducted 
under vacuum at a low temperature, the finished ^extract 
is drawn off direct into bags. In the Kestner finisher the 
temperature for final concentration is high, being approxi¬ 
mately 100° C., but the time of contact is only a few minutes ■ 
and does not appear to influence the quality of the extract. 

A number of processes have been introduced for the 
preparation of tanning crystals. One such process has bee’n’ 
described by Smaic and Wladlika, the following abstract 
of which is taken from the Leather World. The process 
is the same as is used for the preparation of milk powder, 
dried* blood, eggs, etc., substances very prone to decom- 
positi9n when heated for any length of time at a high 
temperature. 

it consists in principle in the projection under pressure 
of a finely divided spray of the liquid to be desiccated into 
a closed chamber, the latter, so arranged that the water 
vapqur given off is continuously withdrawn. As the result 
of the projection of this very fine spray, the particles present 
a laVge surface for^evaporation, with the result that desiccation 
can be carried out at a comparatively mdtierate temperature. 

The evaporation iS also helped ty the introduction of 
hot air, and this again can be so regulated as Jo coqtrol 
at- will tlfe moisture content of the dry powder formed. Jhe 
hot air is completely dried befor? being passed . into the 
chamber. • . o ^ 

The dry powdery e^ctract .sR obtained falls to the bottohi 
*of the chamber, on an inclinedybase, so ag-angpd as to be 
easy to retyewe. In tte erection of a drying plant a spacious 
floor space an essefltial^ the’dryjng qhajnber beiqg 50 sq. rtl. 
and 4I m. high. The plaijt required consists oS aq air filter, 

air cqmfjreisdr with a comgressed air chamber, a spraying • 
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appar^it^s and an apparatus for exhausting from the chamber 
the water-s3turated vap6ur. ' , 

As regards the actual working of the plant, experiments 
h^ve shown that liquors of a density of 8°-io” Bd will give 



Ki(i, 35.- Rotary Dryer. 

a satisfactory dry powder of a moisture content of from 
5-8 per cent. 

The advantages offered by this method of concentration 
and drying are:— , 

(1) The^chemical character of the. material is unaltered, 
f.e, the relation of tannin to non-tannin remains the same. 

(2) By one single operation a liquor is converted into a 
dry extract in a fine powdery form of a low moisture content. 

(3) The extrapt is not hygroscop'c, and has no tendency 

ta (take when stored. .. ... 

(4) Packing is a simple process, an 3 there is a considerable' 
.saving tn frfcight charges fof tran-sporf. while wsp-ehouse floor 
.s,pace is saved. 

An example is shown in the, Original paper of resujts 
obtained by this method, as follows:— 
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. . ’ 
Liquor. 

’> 

^ Hesuitant 
Extract. 


P«r C«nt. 

Per Cent. . 

lannm 

9.12) 

’ so. 54 

Non-tannins 

6.99 

3901 

Insoluble matter 

0.44 

1.97 

Water 

8345 

7-58 


100 00 

100.00 


Showing that practically no loss through decomposition 
takes place. 
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Another tjpe of plant available is the rotary dryer, an 
illustration of whiofl is sHovvn in Fig. 35. , 

A central drum, stefcm heated, runs in a bath of freshly 
concentrated e.xtract, which forms ip a film on the surface. 
As the drum is reyolv/ng in vacuo af a low speed, the material 
dries on the,drum and is scraped off at a point just before, 
the drum goes back into the liquor. Thesft crystals fall to 
the bottom from where they can be periodically collected. 

Redissolving of Solid Extracts.—It has been found by 
many tanners that certain difficulties present themselves 
when solid extract is dissolved in water for the preparation 
of liquors. A special type of apparatus designed to give a 
uniform liquor is shown in Fig. 36. 

This^pparatus is made in two'sizes, to hold 500 gals, or 
800 gals. It is constructed of well-sea.soned timber, and all 
Joints tongued and grooved and held together by two strong 
bands with tightening screws. The vat is fitted with a false 
bottom on which the extract rests, underneath which the 
propeller revolve.s. This propeller is made of gun-metal 
,\vith hardwood blades fixed at an angle so as to throw the 
liquor against the underneath side of the fal.se bottom. The 
shaft to which the propeller is fixed is sheathed with brass, 
and revolves in a gun-metal step bearing with lignum vita: 
block. 

The vat is fitted with a gun-metal silont heater, with ^cam 
valve attached, and a gun-metal draw-off cock is also .pro¬ 
vided. All bolts, nuts, and metal fittings liable to come into 
contact with the liquor are made of gun-metal, so that no 
discoloration of the liquor can take place. 
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A 

Abu-Surug {Prosopis oblonga). 

This bark, from the Sudan, examined at the Imperial 
Institute, has-the following composition ;— 



I’er Cent. 

Tannin 

- > 4-4 

Soluble non-tannins 

- 6.8 

Insoluble matter - 

- 67-7 

Moisture - 

- If.! 


100.0 

Ash 

2-7 


and in 1906 was valued at about £2. los. per ton. It 
produces a firm brown coloured leather. 

Acacia arabica (see Babool, p. 13). 

Acacia Species (Various). 


The following are the tannin contents of various acacias 
from New South Wales wamlned by Maiden in 1887. 



-%- 


1 

Botanical Naj;iie. 

Local *Nanie. 

• 

Bark 

Tannin. 

Dry i 
I/Caves. I 



Per Cenl. 

! 

Per Cent. 1 

A. sentis 

•... ... • « 

6.32 

•... 

A. penninervis - • 

Jlickory and tflackwood 

i6.9(» 

•... . 

A. melanoxylon 

Blackiyood and light^ood 

11.t2* 

3 - 38 *|* 

A. anenja 

Mulga 

4.78 

... 

A. anema 

Narroi*Ieaf mulga 

8.62 


A. hoimlophylla - 

l^arrow leaf yarran 

• 9.0O 


( A. Oswald! 

• * Miljie 

9.72 


A, lon^olia - 

• i 

•iS -34 

'•93 

A. vestita , - 

•• “ J 

..• -- 
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A bark from a tfee of the acacia species (? J. spirocarpa) 
indigenous to Uganda showed on analysis at the Imperial 
Institute,:— • ■ 



IVr Cent. 

Moisture - 

9.61 

Tannin - 

- 10.37 

Soluble non-tannins 

5-26 

Insoluble matter - 

- 74-76 


100.00 


Barks from various acacias grown in Queensland arc given 
below:— 


Names. 

Tannin. 

Per Cenl. 

A. Cunninghamii- 

' 9.13 

A. podalyri.'efolia- 

- 12.40 

A. neriifolia 

' *3-91 

A. penninervis 

- 14-49 

A. leptocarpa 

• 10.20 

A. |)olystachya 

i8.20 


Algarobilla (Algarobitta) {Casnipinm hrevifolia). 

One of the most complete analyses of the pods of the South 
American plant is by Norton, who gives the following:— 


Tannin 

I*er Cenl. 

- 43-0 

Soluble non-tannins 

- 20.0 

Insoluble matter ■ 

- 21.9 

Moisture • 

- 13-5 

.'\sh 

- 1.6 

Carlrohydrates 

« lOO.O 

- <S.2 


It is a pyrogallol tannin, and aji infusion of the pods is very 
liabfj: to rapid ferfnentation. Its generaj tanning properties 
^ire outlined by Norton in 4 he followin'g paragraph :— 

“ When used in* tanning, algarobilla gives much better 
weight and greater firmness, than is the case with divi-divi. 
It is alsa less liable to cause discoloration of the leather. Th^ 
best grades yield a light coloured flqeor, which colours the 
leather but slightly, injparting a light reddish-yeltew tint. 
After the ektract has undergone fermentationrtt produces a 
* leather of an exceedingly bright colour. ExperierKe ,has 
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shown that it gives inferior results for sole«leather and that in 
general, when employed alone, the leather produced is apt to 
mould in the sheds. • , 

“ It is, therefore, in Almost all caAs, blended with other 
tanning materials, its exceptionally high content serving to 
strengthen the weaker liquors. It is usually blended with 
myrobalams, divi-^ivi, quebracho extract, or hemlock extract. 
Ih practically all cases it can replace gambler for blending.” 

Algarrobin (? Prosopis, Sp.). 

As a tanning material, the extract from the wood of this 
South American tree has had little or no commercial applica¬ 
tion. It was first introduced, as a dyeing extract for the 
production of grey, brown, and black shades on textiles. 
Eachus subsequently examined the material, and found it to 
have the following composition :— 


Per Cent. 

Tannin . - - - 45.32 

Soluble noivtannin.s ■ - - 35.55 

Insoluble matter - ■ 7.11 

Moi.sturc - - - - . 12.02 


100.00 

It was first intimated that algarrobin extract was prepared 
from the wood of CemUniia siliqua, the “ Carob ” from which 
locust beans are obtained, but the probability of this being an 
error was pointed out by the Imperial Institute, who suggested 
the “ algarrobo ” {Prosopis, Sp.). 

* 

“AHmu” Bark. * ^ 

This is the native name given in Sudan to the bark 
obtained front Ximenia jimericami, and according to the 
Imperial Institute has tlie following composition ;— 

l^cr Cent. 

16.91} 

6.00, 

- 67.33 
-. 9-77 

-1- \ 

^ 100.90 

Aleuriti;^ fordii. , 

The seed* of this tree furnish the tung oil ctf commerce.^ 
Thj bark, according! to the Imperial Institute, contains 11.9 


Tannin - . 
Soluble non-tannins 
Insoluble matter - 
%Ioisture - 
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per cent, tannin, per cent, non-tannins, with a moisture 
content of 12.89 pcf cent. 

... ‘ 

Amli Leaves (Avala) (^Phyllantus et^lica), 

Guthrie says that these leaves contain 20.3 per cent, of 
tannin, 19.4 per cent, non-tannins, and 4.4 per cent, moisture. 
They are used by natives in the Bombay Presidency for 
tanning. Another analysis shows 16.8 percent, tannin, 11.9 
pbr cent, non-tannins, and moisture 10.5 per cent. 

Angico Vermelho iPiptadenia rigida, Benth.). 

The bark of this tree, which belongs to the natural order 
Leguminos.x-, is used in Brazil as a tanning material. Its 
tannin content is said to be about 40 per cent. 

Aurantine (see Osage orange, p. 69). 

Avala (see Amli, above). 



TANNING MATERIALS 13 

e 

B 

Babool (Babla) (Sant.) (Atacia arabica^. 

Both bark and pods are used as tanning materials, the 
former being used more widely in India than elsewhere. 

Bark .—According to Guthrie, the tannin content of the 
Indian bark varies widely, and may reach as high as 20 per 
.cent. The average of a number of analyses gave:— 


l*cr Cent. 


Tannin 

• 12-4 

Soluble non-tannins 

- 8.6 

Insoluble matter - 

- 71.2 

Moisture - 

- 7.8 


100.0 


, The tannin present belongs to the catechol group and 
resembles oak bark tannin, inasmuch as it gives a blue-black 
colour with iron salts. 

The Sudan bark has been examined by the Imperial 
Institute, who give the following figures :— 



l*er Ctent. 

Tannin 

8.8 

Soluble non-tannins 

3-4 

Insoluble matter - 

- 76-3 

Moisture - 

- II .5 


100.0 


The bark gives a harsh and rather dark coloured leather, 
but is nevertheless used for the ^nning of Indian leathers 
for home use. • • 

Pods .—The pods of Acabia arabica are richer in tannin 
than the bark., 

Some analyses of Indiain pods by Pilgrim and Kraymouth 
are (calculated to dry pods):— * 


» 

Collec^pd 

Collected 


(treen'Seeds 

Drv WitWout ! 

• • 

♦ 

Removed. 

Seeds? ; 

• ' . . -- 

. ^ 

Per Cent. 

Per Cent. 

Tannin * - - - - -, ■ 

16.86 

19.76 

•Soluble ^pn-tannins - - 

26.43 . 

J7.09 

•Insoluble matter - -» * - 

56-71 

.S 3 ->S 

Colour af i per cent, tannin solution— . 



Red - ..^ 


1 6.9 

Ydlpw -' - 


26.0 
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It is evident that the Indian pods are not so good as 
those from Sudan, judging from an analysis of these latter 
made at the Imperial Institute :—i 
• «• 

Sudan “Sant Pods” 



Per Cent. 

Tannin - 

■ 35-4 

Soluble non-tannins 

* - M-b 

Insoluble matter - 

- 39-4 

Moisture - 

- 10.6 


100.0 


A sample of seedless pods (canakie) from Morocco 
examined by Jalade gave 29.5 per cent, of tannin and 13.9 
per cent, of non-tannins. Quite recently a product manu¬ 
factured from sant pods has been put on to the market 
under the name of Sant Grains. 

The grains, which are obtained from the Sudan pofls, ' 
are prepared by grinding and sieving the dry pods whereby 
the larger proportion of the fibrous matter is retained, 
giving a finely divided powder very high in tanning matters. 
An analysis of the grains made by the present writer is:— 


Tannin - - - 

Per CcnI. 

- 53-45 

Soluble non-tannins 

- 16.80 

Insoluble matter - 

- 21-95 

Moisture - - - - 

7.80 

Ash . . - - 

10.000 

- 6.4 

('olour of i per cent, tanifin Solution— 
Red - - f 

1,2 

Yellow - - - - 

2.1 

t 


The tannin of the pods^(or gfrains) is of a mixed char¬ 
acter giving reaction for both pyrog'allol and catechol tans. 

As regards the tanning valye of the grains, it produces 
a kjpft, plump, afid very light coloured, leather, upon which 
lean bq subsequently dyed very delicate shades without 
any deadening ajl^earance. A's has already been pointed 
out, it might in many yases replace sumach both for 
tanning and retanning purposed, and at the «ime tinfe 
presents « good substitute for gambles • 

It is owhjg to the* fact that the liquor prepared from 
the pods Is liable to rapid fermentation that its use in 
India has been very limited. To overcome 'this, •the^ use 
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of antiseptics has been tried: 0.3 per yent. carbolic acid, 
or 0.25 per cent, phenazole (calculated on the weight of 
tanning material) has l^en found an effective check to 
the activities of moulck, etc. When phenazole is' used* a 
little acetic acid must be added, as this substance is alkaline 
in character. Another method of keeping fermentation verj^ 
low is to regulate the temperature of the liquor, 50° F. 
being given as a Suitable maximum. 

It is noted that the manufacture of tanning extrapt 
from A. arahica is patented by the Soc. Anon, des Matieres 
Tannants et Col. under F.P. 480,3C», 1915. 

Barbatimao Bark {Stryphnodeudron barbatimam. Mart). 

Barbatimao bark is obtained from the tree Stryphm- 
dendron barbatimam, and constitutes one of the richest 
tanning materials indigenous to Brazil. The tree is of an 
average size, the wood of which is largely used for carpentry 
and joinery work. Although found in a number of districts, 
the trees are most abundant in Minas Geraes. The Belgian 
h^inister at Rio de Janeiro .states that the bark has certain ’ 
medicinal propertie.s, and contains 48 per cent of tannin. 

Barbatimao bark has also been examined at the Imperial 
Institute (Bulletin, 1907, p. 360), but the results obtained do 
not appear to bear out the statement as regards 48 jjer 
cent, tannin. The actual figures are as follows: Moisture, 
13.5; tannin, 27.8; non-tannins, 5.2; in.soluble matter, S3.*5. 
This latter authority consider that leather made with bar¬ 
batimao is of superior quality, and if the material could be 
imported into England in sufficient quantity a market could 
be found. Trial plantings ,y>{ tlTis tree have been made in 
the late German East Afric;* 

According to the U.S. Consul at Bahia the inner bark 
contains in addition to tannin a quinine-like alkaloid. The 
leaves are also said to pontain» about 7 per cent, of tannin 
and 8 per cent, of non-tannins. 

Paessler says that the-bark gives a, bright coloured, 
fine grain \tBXhsr {Collegium, 1906, 135). 

Beefwoctfi. 

• This, is the local name (New South Wajes) given to 
Grevillea’striata, the bark of which is said to contain 17.84 
per cent^ tannin. 

Belac (see Bull oak,j). 16). 
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Birch Bark (Whita birch) alba). 

The inner bark of B. alba contains up to 6 per cent, 
of, a cat.echol tannin. It is largely used in Russia in the 
production of light leathers. * 

Qlack Locust (False acacia) (Robinia pseudoacacid). 

According to Mdller, a German extract works produced 
extract from this material in 1918. The tannin content of 
tha bark and wood varies of course with age, but the 
following figures are given :— 



Bark. 

Wood. 


Young. Old. 

Young. Old. 


Per Cent. Per Cent. 

Per (^nt. Per Cent. 

Tannin - - - - 

2.2 7.2 

4-0 i 3-4 

Soluble non-tannins 

6.4 4.5 

2.2 2.1 « 

Insoluble matter - 

590 78-3 

56.9 80.6 

Moisture 

32.4 lO.O 

369 13-9 


100.0 100.0 

100.0 ' 100.0 • 


The tannin present in the bark is of the catechol group, 
and that in the heartwood a mixture of catechol and pyro- 
gallol tannins. The prepared liquid extract shows :— 

, I’er Cent. 

Tannin - - - 25.1-25.6 

Soluble non-lannins - - - 12.0-14.1 

Insoluble matter - - - 2.2-2.8 

Moisture . . - - 58.5-60.1 

Specific gravity - • -» - 22.8“ 66.-23.6° B6. 

/ 

Blue Fig Bark (Quadong) (Elaocarpus grandts). 

This Australian bark (New South Wales) contains 10.28 
per cent, of tannin, according to Maiden. 

Boat Myrtle (in <Qtina, yangmoe) {Myrica nagi. Thumb.). 

• The bark of this evergi^ten tree found in the Malay Islands 
*and Japan is occasionally used for tanning. Perkin and 
Hummel give its tannin content as 27.3 per cent.' It also 
contains^the qplouring mattef myricetin, CjjHijOg. ^ • 

Bull Oakt BeJar (Casurina glauca). ' .. 

Maiden gives 11.58 per cent, as the tannin cpntent of this 
' New South Wales bark. < " • * 
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Cabbage Palmetto (see Palmetto, p.70). 

Camanchile Bark. 

In a review of the tanning industry of the Philippines, 
‘ Gana says that this bark is one of the most favoured tannitig 
materials on account of the light colour of the leather pro¬ 
duced. An analysis of the dried bark gave :— 



Pei Cent. 

Tannin - 

- 25-36 

Soluble non-tannins 

• 9 - 4 « 

Insoluble matter - 

- 65.23 

Moisture - 



100.00 


The tannin is of the catechol clas.s. 

Canaigre (from cah-na-ger, meaning .saw cane) {Rumex 
hymeuosfpalus). 

The roots of this plant, sometimes known as “ red dock,” 
“ wild rhubarb,” and " tanners’ dock,” are used by Mexican 
tanners, while it has been introduced into British tanneries, 
although, for some years now, very little has been heard of 
the material. It has also been grown in Queensland. 

The tannin content of«the dry roots varies from 18-43 pet 
cent, (catechol), although ^ per cent, is .said to be the 
average for the Australian product. In the green state the 
tannin content'is 9 per c«nt. with 70 per cent, water. Two 
early analyses by Schroeder gav%:— 


• 

J’er Cent., % 

Per Cent. 

Tannin •* » 

-• 34 . 9 » 

27.72 • 

Soluble non-tannins - . 

- 18.14, 

9-40 

Insoluble matter 

. • 35-95 

48.19 

Moisture - 

• - I 1 .00 

14.69 


100.00 

• • 

1 ocf.oo 


Norton, in,writing on canaigre as found in MSxico, states , 
that^6«ng roots contain 10 per cent, of tannin, which increases 
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to 28 per cent, whert the plant attains an age of about three 
years. His figures for air-dried roots are;— 


• 

f Per Cent. 

Tannin - ' 

- • ■ *7'8-34-9 

Non-tannins - 

9.4-18.1 

. Insoluble matter 

33-9 

Carbohydrates 

6.8 

Ash - 

- • 1.9-2. I 

' The tannin is readily .soluble in 
fibre quickly. 

water, and penetrates hide 

As with other materials, extract has been manufactured 

from the roots, the average composition of which is :— 

I’er Cent. 

Tannin 

- 50 

Soluble non-tannins - 

- 28 

Insoluble matter 

2 

Moisture 

- 20 

« 

i 

100 

Sugars 

- 12 


A characteristic constituent of canaigre is starch, the 
presence of which is stated to give a little trouble during 
leaching, and in this connection extraction should be done 
at a fairly low temperature, 40''-50" C. 

As might be expected from the large quantity of sugar 
present, liquors prepared from canaigre rapidly develop 
acidity. It gives a soft leather of a fairly light colour, and 
serves as a gambler substitute. 

Caparrosa {Ludwigia caparrosa^ Baill.). 

The bark from this tree grown in Brazil contains from 
20-25 per cent, of tannin. 

Cape Sumach (Ospris compr^ssa), 'Colpoon comprcssum. 

The ground leaves marketed as Cape Sumach must not 
be confused with .true sumach i^hus coriarid) with which it 
‘difftrs bK^th in tanning (fi^lities and tannin content. 

Some analyses of typical samples are given below:— 


Tannin. 

1 Soluble 
! Non-Tannins. 

Insliluble. 

•! Moisture. 

-.- - 

•• : 

P«r CentJ 

Per Cent. 

Per Cent. 

^er Cent. 


0 

12.9 

I’c 14-6 

61.3 

II.2 


Iivp. Inst. 

13.6 

®i 21.4 

53-8 

II.2 

» 

** 

19.94 

-r- 

1 28.27 

40.60 

1 U-I 9 


• 

_i 
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Two samples of leaves from Osiris a^ssinica or " Watta ’’ 
leaves have been examined at the Imperial Institute and 
shown to contain about#24 per cent, tannin and 1.1-13 per 
cent, of non-tannin matter. These samples were obtained 
from Somaliland. 

Cascalote (C<esalJ>inia cacotaai). 

The pods of this tree are .similar to those known as divi- 
divi {C. coraria), and are used largely by the natives of sevetal 
Mexican cities fbr tanning by a process similar to the English 
“bottle" method of sheepskin tanning. The pods contain 
about 40 per cent, of tannin, but only a very small quantity 
has found its way to England, as the total exports from 
Mexico are unimportant. The material gives a liquor prone 
to rapid fermentation, and, like divi-divi, produces a very 
light coloured leather when used alone. 

Catecliu (see Cutch, p. 21). 

Cedar (Japanese) (Cryptomeria japonim, Don.). 

The bark of this tree contains C.3 per cent, of tannin, but 
is not used to any extent for tanning. 

Cevalina (Bogata divi-divi) [Casalpmia tinctoria, Berth). 

The pods from this tree have similar tanning pro[)erties to 
guara and divi-divi, and contain a pyrogallol tannin. 

An analysis by Bennett shows the following composition ;— 


Tannin - - . . 

Per Cent. 
- 3^9 

Soluble non-tanning , - 

' 19.2 

Insoluble matter - » - 

- 43 -> 

Moisture 

• 5-8 

- 

— 

• 

f 

100.0 

Colour of 0.5 {jer’rcnt. tannin .solution- 

_ 

Yellow - - . - 

0.8 units 


Red - *1.6 „ 

The above writer considejs cevafina to^e a usefultnateri^l* 
for the production of light leathers, but not for use as a 
substitute for sumach in, the bleaching of leathers as no 
reducing'cubstances are present ’ 

• • 

Chestnwt (Castanea vesca, Gaertn.) (^astanea i^l^aris, Lam.), 
Tlie woochof this tree, so largely grown in France, forms-* 
the.rai^ material fot the manufacture of chestnut extract. 
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According to Paesslcr, the wood may be used for this purpose 
when taken from trees of twelve to eighteen years old, when 
th^tannip content will range up totii percent, (pyrogallol). 
Decomposed wood is riever used in‘extract making, as, in 
addition to giving an excessively dark extract, the tannin 
content of such wood is very small, and as much as 50-60 
per cent, is lost through decomposition. Ch^tnut extract, as 
met with in commerce, has a sp. gr. of i.20-1.23, the tannin 
content of French extract ranging from 26-30 per cent. Dry 
American chestnut powder is largely u.sed in America, while 
importations into this country of both materials are consider¬ 
able. As a rule, it is found that the colour (i per cent, tan 
solution) of the American product is darker than the French 
makes, due in the main to the methods of manufacture. 
Extraction of the chipped wood is made either in open vats 
of wood or copper, or under pressure in autoclaves, and 
although many factories use the latter process, the open vat 
.system is considered to be the better of the two. Under 
pressure, more non-tannin substances are extracted and a 
* certain loss of tannin occurs; thus, although the total yield 
of extract is greater, the quality is inferior to that made by 
open vat extraction. To illustrate the influence of pressure 
extraction, some figures by Paesslcr will be quoted :— 


Pressure in atmospheres 

I 

3:34 

5 

7 

Duration in hours 


1 1 2 ! I 

I 

1 


FtrCeiit. 

Per Cenl. jPer Cent. |Per Cent. 

Per Cent. 

Percent. 

Tannin 

] 1.2 

II. 2 j 10.7 1 10.9 

9.6 

7.6 

Non tannins 

3-4 

4-3 I 5-9 7-1 

"•S 

17.1 

Glucose 

0.4 

0.6 *1 i.o 1.4 

2-5 

5-7 

Cane sugar - 

0-3 

as 1.0 ' 1.5 

34 

5-7 


The bark also contains tannin, and it has lately been 
suggested by Paessler that if could v/ell substitute oak bark 
with which it is similar. A sample from Alsace gave:— 



Per C'ent. 

•Tannu. ^ 

- 9-7 

Soluble non-tannins 

- 8 # 

Insoluble matter - , 

- 67.5 

•Moisfure - 

■ ‘ 4 ^ 

*« « 

lOO.fi 

Totkl sugars 

• 4.8 

Glucose 

- 4-3 • 

m 


•r 
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An interesting fact also on record is that the prickly husk 
of the chestnut contains 10-13 per cent, of tannin with 3-16 
per cent., of non-tannin#, while the brown husk .shows ^-9 
per cent, of tannin and ^-8 per cent. 6f non-tannins. 

Coast Honeysuckle {Banksia ittlergrifolia). , 

A New Sou‘h Wales .sample of bark showed 10.82 per 
cent, tannin. 

Cu-Nao {Dio scorea alropurpurea, Roseb.). 

A so-called extract is prepared from the tubers of this 
plant by slicing and drying. A sample of this product from 
Indo-China examined by Jalade gave the following figures :— 



Per ('ent. 

Moisture - 

- 16.43 

Tannin - 

- 20.20 

Soluble non tannins 

7.07 

Insoluble matter - 

• 56-30 


100.00 

Starch 

- 26.8 

Proteins - 

■ 3-24 

Fat 

- 0.32 

Cellulose - 

• 25-94 


The tannin belongs to the catechol group. It is under¬ 
stood that the material is also known by the name of Chinese 
gambler. 

Cutch (Catechu) {Acacia catcc/m^ Willd.). 

True cutch is tlie e-xtract prepared from A, calechii, 
although the .same word is frequently used to describe 
mangrove extract, /.e., mangrove cutch. The tree is grown 
largely in India and Burma,»and in the better grade of 
extract only the heartwood is used. The solid extract 
contains from 58-60 per c«nt. of tannin, Jsjit is rarely .used 
in the leather trade .for tanning. • It is a dark, col^ure^l 
material, and has a number of ^eriou.^ defects. ‘It find* 
large auplication in the t;extile trade for dyeing and 
mordanting. (It can alsp be iised for mordanting chrome 
leather.)•• Cutch is extensively u.sed for “ taflning*’ fishing 
Tiets and sails, and ih this direction no^ other material has , 
been foflnd to give the same benefidal result.*.* It lengthens 
the Ijfe of tfte sails and nets, and makes them more re-» 
sistfinfto the action^f sea water. 
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Deep Yellow Wood {Rhus rhodanl>^»ia). 

The bark of this Ndw South Walts tree has been found 
to contain 23.15 per cent, of tannin, and the dry leaves 
16.91 per cent. 

• 

Dhawa {Anog/issus latifolia). ’ 

*The leaves of thjs tree are used in India under the 
name of country sumach, and according to Pilgrim con¬ 
tain a pyrogallol tannin. The prepared " .sumach ” contains 
from 25-40 per cent, of tannin calculated on the dry 
material. 

Divi-Divi {Casalpinea coriaria, Willd.). 

The pods of this tree, found in the West Indies, Hra7.ii, 
and part of Central America, contain a high proportion 
of a pyrogallol tannin. A typical analysis quoted by Norton 
is k-s' follows :— 


Moisture - 

l*er Onl. 

■ ' 3-5 

Tannin 

- 41S 

Soluble non-tannins 

- 18.0 

Insoluble matter • 

• 2 S -4 

Ash 

r .6 

Carbohydrates 

100.0 

- 8.4 


The carbohydrates mentioned are undoubtedly all sugars, 
and this accounts for the rapi4 fermentation which takes 
place when an infusion of divi is allowed to stand for 
even a short space of time or during severe thunderstorms, 
when a red colouring matter is deposited. This fermenta¬ 
tion may be partly prevented, by the u.se of a small amount 
of an antiseptic such as phenol (carbolic acid), and in the 
man,ufacture of jliyi-divi extract, the addition of such anti- 
ijeptKS as formic acid nr mercuric iodide is suggested by 
iNoyer and Dumesjy. * 

Divi-divi has also been grown in India, and Fijiymouth 
and Pilgrim quote 44.52 ptr cent, tannin and 23.57 pcf 
cent, soluble* non-tannins on the perfectly drji>' sample. 
Here agahi it will be noted, as in otfieJ instances of tanning 
materials from India, that the proportion of noif-tannins 
,to tans is comparatively high. •, ^ 

The tannin of divi-divi is easily 'extracted fr6m .the 
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pods by means of hot water, but le£«:hing with boiling 
water should not be done, as, under these conditions, decom¬ 
position and thus loss tannin will take place. The 
colour of leather tannitig by divi alone is of a nice light 
yelfowish tint, but is inclined to be soft and spongy. 
Hence it is generally used in conjunction with other more 
astringent materials. It has been- suggested as a suc¬ 
cessful substitute for gambier and valonia. 

In addition to the tanning industry, this substance fin/Is 
application in the textile trade as a mordanting agent. 

Douglas Fir {Pseudotsuga nmcronata, Raf.-Sudworth). , 

This tree, also known on the Pacific Coast as bregon 
pine, has been examined as to its suitability for tanning 
purposes by Benson and Thompson, whose results are 
summarised in the following table;— 






1 


Sawmill 

Bark. 

Sawmill 

Slab. 

Fresh jCambium 
Bark. I./ayer. 

Sa>ydyst. 


Pei Cent. 

Per Cent. 

Per Cent. ! Per Cent. 

per Ceiir. 

Tannin 

6-34 

5 92 

2.62 i 9.92 

1.06 

Soluble non tannins 

7.02 

7.10 

6.74 9.36 

3-34 

Insoluble matter ■ 

77-58 

80.07 

76.37 1 60.13 

80.09 

Moisture 

9.06 

6.91 

14.27 1 20.59 

' 5 - 5 ' 


100.00 

100.00 

100.00 i 100.00 

100.00 i 


Dragon's Blood {Pterocarpus digtco, Linn.j. 

ij • 

This tree, which attains* a height up to 30 ft., grows in 
Jamaica. In order to obtain the red sap, which when dried 
is known as dragon’s blood, incisions are made in the bark. 
An early Snalysis gave Jhe follq(wing figures :— 


Tannin - 

I’er Cent. 

- 34-85 

Moisture - , 

- 25.40 

Ash 

2.34 

Insoluble matter 

4-05 

Dummy matter 

- 33-34 

•• 

■T- ^ 

• 

• 

100.^0 


Thisvnaterial is not used for tagning, bu^'on account of ‘ 
its deep red, colour is used for dyeing horn, maarble, etc., 
and finds many applications in the drug trade. 
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Eland’s' Boontjes {Elephantorrhiza BurchellU). 

The only published accounts of the composition of the 
roots of this plant appeared in the Bulletin of the Imperial 
Institute, and later in the South African Journal of ■ 
Industries. . 

' The shrub grows well all over South Africa, and the 
roots were used by the Boers for tanning purposes. 

The composition of the root is as follows:— 



Analyses by C. Williams. 

Imperial 

Institute. 

% 

Tannin - - 

Soluble non-tannins - 
Insoluble matter 

Moisture - - - 

Per Cent. 

7-4 

8.2 

13-7 

70.7 

Per Cent. 
6.2 
5-8 
>^•3 
75-7 

Per Cent. 

17.1 

233 

49’7 

9.9 

Per Cent.* 

19.6 

20.0 

48.4, 

(2.0 


100.0 

100.0 

100.0 

100.0 

Ash - ... 

Sugars as dextrose 

.. 

... 



2.7 

16.8 


It produces a soft but tough leather of a pale pinkish- 
brown colour. It is stated by Williams that it would not 
serve well as an extract-making> material, owing to the large 
amount of sugar present, whiiih would, in the prepared 
extract, be very liable to fermentation. 

I , 

Emu Bush {Eremophila longifolia). 

4 sample frorfi Newt.South Wales g^ve:— 

‘Bark - . 5.1 per cent, tannin 

Leaves - - g.y „ „ • 

t' 

Eucalyptas Species (Various). 

See also Kino (p, 40) and Mallet (p. 42). , 

* The composition of some little-knowo eucalj'ptus species 
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are given below, the figures being by Maiden of New South 
Wales plants:— 


--- 

-$- . - - - 

- - 

-- -j- 

Botanical Name. 

- Local Name. 

Itark 

T.innin. 

‘ Dry 
; Leaver, ' 


i 

I’ei Cent. 

, Per Cent. 

E. stelluliUa - 

1 Black gum or black sally 

12.86 

16.62 

: E. sieberiana - 

i Cabbage gum 

36.96 

2.39'' 

: E. siderophloia 

1 Red iron bark 

10.4 

5-95 

i E. amygdalina 

Ribbon gum I 


1.81 

: E. piperita 

Me.ssmate { 


1/-59 

1 E. viminalis - 

Manna gum | 

7-5 

4.0 

E. Stuartiana - 

Apple tree 

5-»5 

to.i6 

E. corynibosa 

Bloodwood 

5-85 

i8-37 

E. maculata - 

Siiotted gum 

9-74 

5.26 

If. (Junnii 

Red gum 

'>•35 

16.50 

E. robusta 

Mahogany 


12.07 

E. odorala 

White box 1 


6.77. 

E. obliqua 

Stringy bark j 

1 

17.2 

1 


f' 

False Acaciasj(see Hlack locust, p. 16). 
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Qall-Nuts. ■ ( 

t o 

Gall-nuts are formed as the -result of the punctures of 
certain insects (Cynips) on the leaves, etc., of oak trees. 
‘They are mainly obtained from the oaks g^rowing in Levant, 
Smyrna, etc., and find application mainly m the textile trade ‘ 
as a mordant and for the manufacture of inks. 

Levant galls contain about 77 per cent., according to early 
figures, but this appears an extraordinarily high quantity, and 
it is orobably lower than this. Aleppo galls contain from 60-66 
per Cent, while the Smyrna variety runs to about 60 per cent. 
Galls from Pistacia vera from India gave, according to 
Blockey,- 30.1 per cent tannin, 17.8 per cent non-tannins, 
and 9.7 per cent moisture. Chinese galls are formed by the 
punctures of another type of insect on a variety of suraaph, 
and a sample examined at the Imperial Institute was re¬ 
potted upon as follows (Abst. Leather World, 1913, p. 554):— 

These gall-nuts were said to have been produced on Rhus 
semialata, Murr., and are known to the Chinese as “ Ng pui tze.” 

The sample consisted of browti, hollow galls, compo.sed of 
a horny, translucent material, and containing a greyish-white 
granular powder, which emitted an unpleasant odour when 
the galls w'cre broken. They were examined with the follow¬ 


ing results:— 

Per Onl. 

Moisture - - - - ■ >>-7 

Ash - - ■ - 2.0 

I'annin - , - fit 5 

Matter soluble in water (t»n-tannin) - 7. i 


The colour of a solution containing 0.5 pet cent, of tannin, 
examined in a 1 cm. cell, was 0.4 red ; 0.7 yellow. 

The galls were submitted to a firm of commercial experts, 
who reported that they were of good, marketable quality, and 
valued them at* from ;6i55 to per {on, ex-ship, London 
‘{June 1912). This pric* compared ’very satisfactorily with 

* that of ordinary Chinese galls, Which on the same date were 
. quoted at from £^g to £52.fOs. i»r ton in London. 

The galls from Tamarik artilulata have beea*found <b 
contain J5.8 per cent, of tannin arfti»io.9 per cent, of no«- 
' tannins. ' • * .• 

Incidentally, Chinese galls form the raw arterial for the 

* preparation of pure tannic acid. The tnethod used ischtlined 



TANNING I 4 ATERIAL§ 27 

*by Perkin and Everest in their work on J Natural Organic 
Colouring Matters.” 

The crushed galls are tjeated with water at 50°-6o° C. to 
form a concentrated solution, and then filtered. • The cleifr 
solution is then treated with one-fourth of its volume of ether, 
and the emulsion allowed to separate. The watery liquor is 
run off, freed from ether in solution, and the syrup dried off 
‘over a steam coil on tin plates. Any wax, etc., present is 
temoved by washing with ether, or the solution of the material 
precipitated with common salt solution, and then redissolved 
in ethyl acetate. . This latter solution is then evaporated 
junder reduced pressure. 

“Gallol" Root Bark {Acacia, Sp.). 

This is a light coloured bark, which when used (or tanning 
giljes a pale pink coloured leather. A sample from Somali¬ 
land, e.xamined at the Imperial Institute, gave:— 

Per Cent. 

24.0 

7-7 
12.0 
56-3 

100.0 

Mineral ash - . . . ,^.6 

Gambier (Terra japonica, yellow cutch) {Uncariagambier). 

Up to quite recent times commercial gambier was prepared 
in a very crude manner b^ ijative labour chiefly in Borneo. 
An authentic description of the methods luscd has been 
described by •Hough {Collegium, London, 1915, p. 343). 
The trees grow to a height of^about 10 ft., and the small 
twigs and leaves from wKich the extract is made are removed 
by a curiously designed cuttpr known as a "jjisan dammar.” 
The twigs are next prepared for extraction by chopqjng 
into 5-in. length.s, when *the material* is put into an ison pan 
and boile^ with two succesk've quantities of water. The 
Ijst liquor is further used for th^ first extraction of a fresh 
lot of m&tprial. During boiling, frothing and* loss •due to 
bbiling over is preventeo by having a bottomless wood vat 
cemente(f*to the rim of the iron pan» and by ^hspending in 
the liquor an* arrangement of concentric circle* of rattan 
fixerj to'a bamboo pole. 


Tannin 

Soluble non-tannins 
Moisture - 
Insoluble matter 
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When the boiling is considefed to have been carried far 
enough, the liquor is strained free from solid particles, 
thickened by the addition of rice peal, and the whole allowed 
to set in boxes lined with sacking and having perforated 
bases. Excess of water (and some tannin consequently) is 
allowed to run off and the sides of the boxes removed so as 
'to obtain a block of gambier paste. The paste is cut into 
small cubes by means of string, and dried'off in the sun and 
finally finished off on the roof of the factory. 

Analy.ses quoted by Hough of Borneo gambier are given 
below:— 



Gambier 

! Same Kxtracted. 

Cube Gambier. : 


- - 

■- 

1 "“'i 

Tannin ■ 

Per Cent. 

Per Cent. 

1 

Per Cent. 

5-5 

2.6 

35-0 

Soluble non t.annins - 

3-3 

2.5 

3'-o ' 

Insoluble matter 

29.2 

32.9 1 

21.^ 

' Water 

' 62.0 

62.0 i 

I 2.1 , 

i 

i 

1 

100,0 

100.0 

lOO.O 


- - - 

- - . _ - . 



Hence it will be seen from the two first analyses that 
only about 50 per cent, of the total tannin in the leaves is 
extracted by this native process. The tannin belongs to 
the catechol group. At the present time a make of gambier 
known as “ plantation ” or “ Asahan ” is put on to the market, 
and is manufactured under more ideal conditions than the 
ordinary cube variety. Copper extractors arc tjsed, and 
the liquor, after careful clarificatiffii, is evaporated in vacuum 
evaporators. ^ 

An analysis of Asahan gambier by I’aessler gives :— 



I’er Cent. 

Tannin - . ’ . ' . 

■ 37-0 

Soluble non-tannins 

- 28.2 

Insoluble matter^j - 

• 4-3 

Moisture - 

' 30'S 

• 

ioc<o 


A great difference is the low imount of insolyible matter, 
which is,a distinct advantage and R due to careful prepara¬ 
tion, the absepce of vegetable debris and rice meal..*' > 

In commerce it is the custom to sell Asahaa gambier with 
* a mavimnm moi.stiire content of sifner cent. kndraciri 
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’plantation gambier (made in Dutch East Iijdies) is also sold 
on a maximum moisture guarantee of 31 per cent, and how 
close this standard is adh^ed to may be gathered from the 
following analyses of this* make by Paossler {Gerbtr Zdlutfg, 


1908):— 

Per Cent. Per Cent. Per Cent. 
Tanning mattcT's - 37.6 37.1 38.9 

Soluble non-tifnnins 30.4 29.3 24.2 

Insoluble- - 0.8 3.3 4.2 

Water - - ■ 31.2 30.3 32,7 

100 0 100.0 100.0 


Some further analyses of commercial cube gambier 
published by Brumwell {J.S.CJ., 1911 ; Leather World, 1911, 
p. 554), are given below for reference:— 


• 

('ubc Gambier. 

lilock Gambier. i 


Per 

JVi Per 

Per 

Per 

Per ! 


Ceni. 

Ceni. Cent. 

( cnt. 

Cent. 

Cent 

Tanning matter 

42.3 

48.8 ‘ 42.(') 

39-2 

363 

34.6 : 

Soluble non-tannins 

3>.8 

32-3 32.9 

3 I -9 

26.2 

24.7; 

Insoluble - - - - 

11.2 

9.3 9.8 

15' 

lO.l 

11.0 

Water .... 

14-7 

13.6 14.7 

13.8 


29.7 


100.0 

100.0 100.0 

100.0 

100.0 

100 0 

Ash . 

Tintometer readrngs— 

5-4 

4-2 i 3-7 

4-3 

4.4 

4-5 

Ked - - - 


. 1.6 r.9 

2-5 


2.4 1 

Yellow - - - - 

« 

•4.8 , 4.7 

5 1 


5-9 


The tannin Of gambier belongs to the catechol group. 

As a tanning material, gambijr is characterised by giving 
a soft leather and is used in admixture with more astringent 
materials for the tanning of. both heavy and dght leatljer. 
In addition it is a favoyrite materiaNfor the dre.ssing of»fur, 
rugs when it is used in conjunction \<iith alum and saltv •’ 

Gothar (pottahar, Gotti, GotblAtr, Ghent) {Zhyphus xylo- 
, ' pyrh). ^ * 

The fniit of this Indian tree is said 'by Qathrie, in his 
report on the .leather industries of Bombay, to yield a very 
good^ leather when uued by the natives. It contains a fair 
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proportion of mucilaginous substance which readers extrac¬ 
tion somewhat difficult. Recent tests by Pilgrim and 
Frayinouth show the following i-esults; Tannin, 21.17 per 
c%nt.; non'-tannins, 25‘.9i per cent.; Snsolubles, 52.92 per cent.; 
water, nil. These figures apply to the dry fruit after extrac¬ 
tion of the stones, these latter containing only 3.9 per cent, of 
tannin calculated on the dry matter. ^ 


puara {Paullinia sorbilis). 

. According to Norton this small tree is found in Brazil, 
and the pods contain 55 per cent, of tannin. Recent analyses 
by\'allan {J.S.C.l, 1915, 645) hardly bear out this high 
percentage of tannin. These are given herewith :— 


Tannin. 

Non'Tannins. 

Inbotuble. 

Moisture. 

J'«r Cent. 

Per Cent. 

Per Cent. 

i’or Cent. 

43-5 

23.8 

22.0 

10.7 

46.2 

25.8 

19.0 

9.0 

48.4 

23.2 

» 7-7 

10.7 

44.8 

23.1 

21.7 

10.4 


Attempts to prepare a sati.sfactory extract from this 
material do not appear to have met with much success, as a 
sample examined by Callan showed a lower percentage of 
tannin than the raw material:— 


I'cr Cent. 

Tannin - - . . . 

Soluble non-tannins - - 30.0 

Insoluble matter - ' "-•> - - 11.0 

Moisture - - ' - - ■ i 7-3 


100.0 

It would appear to the' prc.sent writer that there seems 
very little purpose in making an extract from such a rich 
tanning material.* ^ 

*Thtf tannin is of the ^oyrogallol cia.ss and resembles that 
in myrobalams. As is usual with these fruit or pod tannins, 
guara gives a soft leather similar to ganfbier tanned hide. 

r • 

Guyac^ (Guaycan, Quajacan) {C(?salpinia inelano(arp.a, 
Gri.sel».). • , , 

The peds of this Argentine tree have been examined 
at the American Research Laboratwy by Terras^ ^ and 
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Anthes,- who say that it resembles divi-clivi with the ex¬ 
ceptions that both tannin content and purity of the extract 
is lower. It has the following composition:— 



Ter Cent. 

Moisture - 

- 11.40 

Tannin - 

- 22-53 

Soluble no*-tannins 

■ 37-21 

Insoluble matter - 

- 28.86 


100.00 


The tannin of the pods belongs to the pyrogallol cj^s 
giving a blue-black coloration with iron alum, and a nm/mw 
reaction with bromine water. 

Analyses by Levi and Sigel are:— 



Wood. 

I'oil.-,. , 

■ 

Soluble solids * 

Per Cent. 
9.08 

Per Cent. 

34.68 

1 

Non-tannin 

0.99 

19.90 

Tannin - 

8.09 

14.78 
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Hemlock (Tsuga amttdeiisis, Carr^.’’ 

The extract of hemlock bark, commercially known as 
“hemlock” extract, is made from the bark of the American 
hemlock tree (Tsugn canadensis). Thi^ is a large tree 
found in the eastern highlands of North America, from 
Ij^orth Carolina to Nova Scotia, the lumber from which 
cCme largely into use for building purposes after the white 
pnV forests had been depleted. The bark from this tree 
foritfed the tanning agent of the characteristic American 
"red” leather of the nineteenth century. Prior to the 
time when hemlock lumber became valuabfe as a building 
material, many hemlock trees in the State.s of New York 
and Pennsylvania were cut down solely for their bark, fhe 
stripped trunk of the tree being allowed to rot where 
if fell. 

The trees are cut down in the spring of the year, and 
the bark immediately peeled, or stripped off, and allowed 
to lie flesh side up until the film of sap is dried, after 
which the bark is put up in small piles to await removal 
from the woods to the tannery. 

The tannin content of the bark varies with the locality 
in which the tree grow.s, and will run from 7-12 per cent, 
(catechol group). 

The hemlock bark of Pennsylvania and of the Michigan 
peninsula is generally regarded as the richest in tannin. 
The hemlock of Wi.sconsin, Virginia, and North Carolina 
does not contain as much tailniii as the Pennsylvania and 
Michigan bark. 

The process of making hemlock extract follows closely 
the old methods of extracting the tannin in making up 
the liquors for the tannery. To'these methods is added 
a concentration proce.ss for converting the extracted liquor 
into extract oV‘varyit\g degrees of concentration, ranging 
froin 2^° B^. to the solid or dry pdwJer form. 

For best resifits in leachifig, the bark should be dry, 
and the bark is accordirply allowed to remain in the 
stack, ,or pile, for at least six ftionths after bjjag peelrfd 
from thg tree. The dried bark \9 prepared for the leach¬ 
ing process b^ meanstof a bark mill, or shaver, .consisting 
of a revoWing segmented disc, having knifes set in the 
periphery and actuated by a verticad shaft; the • ground 
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bark is handled by a fan and separator, tlie latter removing 
the dust, while the blast of air carries the balance of the 
ground bark to the leach ^house. Shredders, or pulverising 
machines, are not used fn grinding Ifemlock bark, as that 
class of machine produces a preparation containing too 
much fine bark, which serves to interfere with proper, 
circulation of the leaching liquor. 

After the grinding preparation, the bark is ready for 
Teaching, by either the open vat method with atmospheric 
pressure, or by the closed or autoclave method, involviiw 
higher pressures and temperatures. Almost all of 
American hemlock extract is made by open vat extrartron. 
One or two factories use pressure extraction in autoclaves, 
but on account of the nature of the bark, there are 
mechanical difficulties encountered in emptying the auto¬ 
claves after the pressure extraction has been completed. 
Tck overcome this difficulty a little chestnut wood is some¬ 
times mixed with the bark when the autoclave is filled ; 
the wood serves to keep the bark from packing too tight!/, 
and the leached residue is more easily expelled from the 
autoclave. The percentage of wood used for this purpose 
is not large, but, of course, serves to prevent the product 
being classified as absolutely pure hemlock extract. 

The open leach vats used in practically all of the 
hemlock extract factories are the same as used in the 
tannery leach houses, and are made of pine, cedar, or 
cypress, preferably of a diameter greater than their height, 
as too high a column of the ground bark interferes with 
circulation. The leaches are arranged in sections of six 
or eight, hot water being jiu^ on, the “ tail ” leach or end 
vat, and the liquor travelling succc.ssively from the “ tail ” 
to the “head” leach, gaining strength as it passes through 
the different ItSches, until it reaches the “ head ” leach 
which contains the freshly,grouncVbark. The liquor coming 
from the preceding" leaches in the section is at this stage 
pumped to a box located on the top of,tJie leach, aqd 
from this box passes, tp a detachable revolving spj-inkter 
which distributes the liquor ,6venly' over the top- <»f the* 
■fresh bark.. The warm liquor percolates through the bark, 
atifl when the mass is saturated land the head leach filled 
with liquof^which has now attained its maximtim sjJecific 
grivitjf, the strong liqtior is taken to the sto/age tanks 
preparatory to concentration. • ’ » 

Diffijrent ni^thods of handling the liquors in the leach 
house^refin vogue. S(fme factories use a percolation method. 
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by which the liquor flows by gravity from the tail leach 
successively through the other leaches in the section until 
4 reaches the head leach; the(bark by this method is 
continuously under Kquor. The 'liquor flows on the top 
of the leach, passes down through the bark column, out 
through a pipe leading from the bottom of that leach to 
the top of the next leach in the section, and thus flows _ 
to the top of bark column in the next leach, and the flow 
rontinues until the head leach is reached. Frequently" 
tj-iis gravity flow is aided by air lift pumps operating in 
tP“ pipes leading from the bottom of one leach to the top 
oF.'ie next leach in the section. 

At other factories a “ decoction " system is in effect by 
which the liquor is pumped from leach to Igach, either by air 
or by mechanical pumps. In this system the liquor is allowed 
to stand idle in the leaches for a certain length of time, during 
which “ decoction ” takes place, and the entire volume* of ■ 
liquor is then pumped to the next leach ahead, this latter leach 
having previously been emptied of liquor in the usual course 
of operating by this system. 

Whether the percolation or “ decoction ” system is used, 
the liquor going on tlie fresh ground bark in the head leach 
is generally applied by the revolving sprinkler, as this serves 
to wet the bark evenly, and prevent “channelling” and 
“ floating,” which would take place if the liquor was put on 
at one point or too rapidly. 

The moving liquor is heated either by coils or direct steam 
in the leaches, or in the “ decoction ” system by steam coil 
liquor heaters through which the liquor is pumped when it is 
passed from one leach to the qext. The leaches are provided 
with slatted false bottoms to prevent particles of bark clogging 
the liquor lines. Steam coils are sometimes placed on the 
bottom of the leaches, between the true bottom and the false 
bottom. In some systems,coils of steam pipe, or direct steam 
lines, are placed directly in the liquor lines leading from the 
bottom of one to the top-of the next leach. Water near 
tke boiling point is put on the tail .leach of practically spent 
bark,«and the linuor ofi the |ast two or three leaches in the 
section is maintained at a temperature close to 200° F. The 
temperature lowers as thefliead jeach of fresh bark is reacted, 
so tWat thd" liquor going on the fre^h bark is genqe^ly between 
140' afld 150° F.^ • * 

At the and of thti cycle of the leaching proe'fess the tail 
leach of spent bark is drained by gravity, ot by pupips, and 
■ the bark removed by hand or by nfechanical leaih c.asters. 
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and conii^eyed to the boiler room whei^e it is burned with coal 
in Dutch ovens to provide heat for the boilers. 

The liquor from the le^jich house is pumped to the storjyge 
tubs, from which it is piped to the 'multiple efrect copper 
evaporators which concentrate it to the desired strength.. 
The liquid e.xtract is generally made up to approximately 
25 per cent., or 27 per cent, tannin strength, and is shipped 
in tank cars for domestic use and in hardwood casks for 
’ export trade. t 

A clarified extract is sometimes called for, and thi^is 
generally made by the use of sodium bisulphite (see jflso 
p. 132). The solid sodium bisulphite is frequently u^yM in 
the leach house, the desired amount being added fo the 
fresh bark in the head leach. When the clarification is 
applied to the liquor, the chemical is added to the warm 
liquor in the storage tubs. A crude clarification is accom¬ 
plished by adding the bisulphite to the hot extract as it 
comes from the vacuum pan, and thoroughly stirring the 
resulting mixture. • * 

Th? dry powder form of hemlock extract contains from* 
54-58 per cent, of a catechol tannin, and is made from the 
finished liquid extract. The dryer consists of a steam- 
heated, hollow bronze cylinder which revolves in an outer 
metal casing in which a vacuum of about 27 in. is main¬ 
tained (see also p. 146). At one point in its revolution the 
cylinder dips into a tray of the liquid extract and is coated 
'with a film of extract. This film becomes dry before a 
revolution of the cylinder is completed, and the dried film of 
extract is scraped off by a knife, falls into a conveyer which 
carries it to receivers from ^hicj? it is removed and packed 
in bags. The cylinder mafie.'kfrom seven to nine revolutions per 
minute, so that the extract is in contact with the heat for only 
a few seconds, and as the operation is carried on under a high 
vacuum, there is no effeci on ejther colour of the extract or 
on its solubility. For firmness and weight-giving properties, 
hemlock is said to be one of, the best matepjls, but, owirvg to 
the absence of any. appreciable an»ount of sugars, .hemlock 
liquors do not produce acids by ferfhentat^on. It is nisual fly 
add a liijjle organic acid, although in America it is believed 
that sulphuric acid is used fi>r this purpose. From the 
standpoih^ of English tanners, hemlock ma^ giv 5 a too 
dark coloured leather, hut used in conjunction v»ith other , 
materially this drawback may, to a? very large extent, be 
overcome. - * 



36 TiAJVNING MATERIALS 

Hemlock Spruce^ Indian (Ah'es dumosa, Loudon). 

Trimble’s analysis shows tannin 10.26 per cent., with a 
moisture co'ntent of 12*24 per cent.** 

Hemlock, Western (Tsuga hetirophylla, Raf.-Sargent). 

< 

Benson and Thompson say that this bark has been used. 
all! least in one Washington tannery in the manufacture of 
sfeting leather for saddles. The composition of the bark is 
as vllows (calculated on dry bark):— 



Washington. 

Pennsylvania. 

Quebec. 


Per Cent. 

Per Cent. 

Per Cent. 

Tannin - 

17.04 

13.28 

10.16 • 

Soluble non-tannins - 

6.40 

7-52 

456 

lilsoluble matter 

76.56 

79.20 

85.28 


100.00 


100.00 


100.00 
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Indian Materials (Various). 

The following analyses (on dry materials) of various Indian 
tanstuffs have been compiled from the “ Esociet Research 
‘Bulletin,” No. I, by Fraymouth and Pilgrim ^ 


Botanical Name. 

Tanin. 

Non- 

Tannins. 

Insoluhle. 

y - 

>• 

Common N^tc. 


Per Cent. 

Per Cent. 

Per Cent. 


Michelia excelsa - 

6.57 

12.28 

81.15 


Xamarix dioica (bark) - 

10.16 

9.98 

79.86 

Jhao 

Heritiera fomes (bark) - 

7-34 

4-36 

88.30 

Sundri bark 

Zizyphus nummularia 

9.89 

12-73 

77-38 

Ber .. 

(bark) 

Acer Campbellii (bark) - 

3-19 

6.84 

89.97 

Himalayan maple 

Anacardium occidentale 

9-43 

9.40 

81.17 

Kashew nut tree 

(bark) 


Bauhinia vahlii (bark) - 

9.29 

14-55 

76.16 

Muhurain bark 

B. racemosa- 

2.30 




Bucklandia populanea - 

10.67 

10.03 

79-30 


Anogeissus acuminata 

10.06 

8.74 

81-20 

Yon 

(bark) 




A. pendula (bark) 

9.09 

6.60 

84-31 








. • • 

This by no means exhaust^ the number of possible tanning 
materials availajple in India, and the reader should consult the 
original “ Bulletin ” for further analyses. 

As will be seen from • above, ^nd elsewhere in this book, 
India is the source of a number of valuable tanning materials, 
and it remains only to put {he matter on*rf working basis 
under skilled supen^sron. The writer is informed'^by ^r 
Fraymouth that such is being done at the»present time, ancl 
expectations are high at the pos.sibility of India becoming a 
valuable ejctract producing country. He himselt has parried 
oijt extensi^ researches on the subject, the results pf which 
are of far-reaching importance. AparLfrom matirials already 
mentioned, there is available a leaf product, which, when dried 
and graijnd, ccfttains' 48-50 per cent, of tannin, and has the 
propart^jOf bleaching reds,, and would therefore serve as an 
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admirable bleachifig agent. The available amounts of the 
chief tanstuffs are very considerable, and Mr Fraymouth 
it^orms the. author that when the njcessary organisation has 
been established, at least 20,000 tons of each would be avail¬ 
able. It is considered that no tanstuff should be taken the 
collection of which entails, the destruction of the tree, and the 
truth of this statement will be fully appreciated by those 
conversant with Indian tanning materials. 


Wood {Hopea parvijlcrd). 

Pilgrim states that the bark known by this name is a by¬ 
product from the timber trade in India and has the following 
composition:— 



Young Bark. 

Old Bark. 


Per Cent. 

Per Cent. 

Tannin 

17.06 

21.71 

Soluble non-tannins 

4.60 

4.69 

Insoluble 

78-34 

73.60 

Moisture 

0.00 

0.00 


100.00 

100.00 
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.» 

Jamba Bark {Xylia dolabrifomis). 

This bark, although containing a fairly high proportion of 
. tannin, is stated by Guthrie to be seldom used in the tanning 
Jndustiy of India (Bombay), It finds application in the 
“ tanning ” of fishing nets. 

An analysis by the above chemist gave:— 



Per Cent. 

Tannin 

- 18.5 

Soluble non-tannins 

5 -' 

Insoluble - 

- 69.7 

Moisture - 

- 6.7 


100.0 


Juniper (Weeping blue, of Japan) (Juniperus recum, Hum.). 

In an article on Japane.se cedars and other trees, Trimble 
states that a .sample of this bark gave 8.32 per cent, tannin on 
the air-dried material. 
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Kliaki (? Diospyros khaki). 


The composition of the extract prepared and sold as 
khaki extract is given by Jalade (“ Le Cuir,” 1920, p. 94) as 
follows:— ( 


. Tannin - - - - 

I’er Ont. 

■ 57-00 

1 Non-tannins 

' 22.00 

\ In.solubles 

0.70 

V Moisture - - ' - 

- 30.30 

100.00 

The tannin belongs to the catechol group, and only mere 

traces of reducing sugars are present. 


“ Kill ” Bark {Fiscus, Sp.). 

• This bark, from the Sudan, has been 

analysed at the 

Imperial Institute, which gives the following 

composition ;—- 

Tannin . - - - 

1 ‘cr Cent. 

- 18.95 

Soluble non-tannins 

4-25 

Insoluble matter - 

- 65-83 

Moisture - - - - 

- 10.97 


100.00 

It is stated, in addition, that it gives a harsh, deep reddish- 
brown coloured leather. 


Kino. 


Kino is the general name given to the gummy exudations 
found on the barks of certain trees. Although very rich in 
tannin, the kinos are not used for tatyiing, except, perhap.s, in 
isolated cases. In the first place the quantity available is not 
at all large. Tb^r chief application is in medicine. Some 
parly analyses by Maiddi of kinos frpm New South Wales 
4 fees ard given belc^w:— , , 

Tannij. 


, Eucalyptus maculata (Ipotteitgum) 
E. amygdalina (ribbon gum) 

E. siderophlera (red iron bark\ - 
E. 4or)?mbosa (bloodwood) 

E. macrorrhyncha 
E. piperita (messmate), 


Per Cent. 



- 35-t^ 

- 28.44 

62.12 * 
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So far, the kinos have beeft found to, contain catechol 
tannins. 

Some later and more complete analyses are, those by 
F. A. Blockey, y.S.tT./.* *1902, and are given-’below for 
reference:— 



Local Name. 

From 

Tan- 

Sol. 

Non- 

Insol. 

Water. i 





Tan. 



■ 



Per 

Per 

Per 

Per/l 




Cent. 

Cent. 

Cent. 

Cen/ 

Eucalyptus 

“ Iron bark ” 

Camljevarra, 

73-2 

4.0 

6.4 

16-4 I 

siderophlora 

kino 

N.S.W. 




E. amygdalina • 

“ Kibbon gum ” 

N.S.W. 

64.8 

7.2 

10.9 

« 7 .i 


kino 






E. |)ij>erlta 

Kino 


31-5 

5.6 

46.0 

16.9 

E. corymlxisa ■ 

“ Bloodwood ” 

,, 

30'3 

2-7 

54-3 

12.7 ! 


kino 





i 

E. punclata 

“ lirey gum ' 

,, 

. 38-3 

5.0 

42.9 

13.8 i 

• 

kino 





! 

E. stilluta • 

Kino 

” 

31.6 

9.4 

42.9 

_ 

16.1 i 


A gum kino known as Malabar kino—the dried exudation 
from Pterocarpus marsnpium —is stated by Hooper to have the 
following composition:— 


Moisture 

Tannin 

Insoluble matter 
Ash - 


Per (lent. 
12.2-15.7 
70.0-82.4 
0-5.1 
1-2.3 


One hundred c.c. of the.fmsh kino yields about 50 gm. of 
the dry gum. • 


L 

Lurch {Pinus larix). 

The t|^rk of the farch contains ,10-W pen cent, of a 
catechol tannin, and is used in Scotland for taftining sheep¬ 
skins. »It prodfices a*fjir amount of acid in the Kquors, owing 
to the presence of sugars which r^idly ferment. , 
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Mallet Ba'rk {Eucalyptus occidentalis). 


This Australian tan bark is one of the richest barks avail- 
'able, and its rapid gain in popularity is shown by the fact 
that the value exported in 1905 was 154,087, as compared' 
with £8sg for 1903. The Germans were large buyers of thd 
material for the manufacture of extract. 

\ It gives a firm light brown coloured leather devoid of the 
pini;ish tinge common to mimosa tanned skins. ' 

Its composition is 



l*er Cent. 

Tannin . . . - 

- 4 J .0 

Soluble non-tannins 

- 8.0 

Insoluble matter - 

- , 15-5 

Moisture - - - - 

■ i 4-5 


100.0 

another analysis by Paessler gave;— 

I’cr Cent. 

Tannin . - . . 

• 39 * 

Soluble non-tannins 

- 11.9 

Insoluble matter - 

- 34-5 

Moisture - . - - 

■ 14-5 


100.0 

Glucose . - - - 

- 1.4 

Cane sugar 

- 0.8 


Dekker has experimented with a mallet bark which had 
the composition :— ’ 





I’er Cent. 

Tannin - 

- 

- 

*• 3 t -7 

Insoluble matter - 



■ 35'7 

Moisture - 



- 13-4 

Mineral matter - 



S ’74 

Nitrogenous mat*er 



- 0.44 

Carbohydrates • 



- 19.17 

Pentosans* 


- 

8.10 


The tannin belongs to tSe catechol group. 

• • 

Mangoilstaa Shajls {^arcinia mangostana, L), ^ 

The pfricaips of the fruits of G. mcjngostma are jjsed by 
the natives of Cochin China^for tanning and dyeing purposes. 
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An examination of this material *by Maheu and Matrod 
gave the following results:— 


Tannin - - • * 

“ « 

Per Cent. 

- 

- ' 4 fS 9 

Soluble non-tannins 


Insoluble matter - 


- S 7'93 

Moisture - 

• 

- 

- 13-87 

Sugars 


100.00 

- Nil 


The tannin belongs to the catechol class, giving a p,%- 
cipitate with bromine water, complete precipitation v^ith 
H.CHO and HCl, and a greenish-black precipitate wittf iron 
salts, 

Dekker has stated that the material also, contains a yellow 
crystalline colouring matter—Mangostin—the constitution of 
which has not been established. 

Mangrove Bark. 

The mangrove barks of commerce are obtained from a 
variety of species, among which may b6 mentioned:— 
Rhizophora mucromta, Lam, 

Brugiera gymnorrhiza, Lam, 

Ceriops candolleana, Arn, 

Xylocarpus, etc. 

The trees grow near the seashore, and arc to be found in 
such countries as Borneo, Australia, Philippine Islands, West 
Africa, and India, . 

Australian Mangroves.—OX the Australian barks, a good 
account in the Leather Worid, by Coombs and Alcock, is 
abstracted below:— 

Of the variods mangroves, Rhizophora is the most common 
at Cairns and Cooktown,^nd represents fully 75 per cent, of 
the trees which it would pay to strip. The appearance of the 
arched roots above the water* is a good guide to distinguish 
this variety from Brugiera, which^^:arries the same dark, 
foliage and general appearance common tp Rhizophera, and* 
the two are usually united under the name of Black Mangrove, 
cdthough ^the vernacular samesi differ considerably in the 
various districts and are yery misleading to persdns collecting 
specimen^ in Australia. Rhizophora appears.to 4 >e more 
common dn the water side of the mu8 and sand^banks, and 
Brugiera appdlrs to grow best whe.re the banks begin to, 
shelve off to higher and firmer ground. The two.^howev'er, 
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are to be found at the water’s edge at low tide, and mingle 
together right back to the extreme edge of the water at high 

. < , 

Ceriops^is found irf almost all the mangrove localities, but 
it is the least common of the three varieties, and the tree is 
,much smaller and would not yield anything like the same 
amount of bark as Rhi^ophora or Brugiera, 

There arc several other mangroves growing on the 
Northern Australian coasts, ranging from small shrubs to 
lyge trees, but the latter are decidedly scarce in many districts. 

variety Carapa is also found among Australian man¬ 
groves, but it is not plentiful in the above mangrove districts. 

SVripping the bark from mangrove trees is rather difficult 
work. Mr Range, of Queensland, fells the tree with the aid 
of a saw, cutting the butt nearly through when it falls, and it 
is left hanging to the stump, clear of the mud and water. 
The stripper can then easily remove the bark with a hatchet. 
It is not possible to cut a ring around the base of the tree and 
then pull the bark off in a similar manner to that of stripping 
wattle trees. The bark breaks off in lumps, and comes away 
freely from the tree. 

The ross on nine samples averages 22.6 of the bark of 
Rhizophora, and in the following analyses are included the 
whole of the ross, but when stripping for commercial require¬ 
ments a large percentage would be broken away. When 
stripping the bark the authors came to the conclusion that 
the percentage of ross on the barks of Brugiera and Ceriops 
is somewhat higher, but there is no doubt, like that of 
Rhizophora, they vary to a considerable extent. The follow¬ 
ing table shows the percentage of [oss on eleven samples;— 


Ross on Bark of Rhi/ophora. 

Brugier|i. 

Ceriops. 

No. Percent. No. PerCeiit. ^No. Per Cent. 

No. Per Cent. 

No. Per Cent. 

I . 19-7 ; 4 . ^ 28.3 7 fr 

'O 37-5 

II 28.8 

• ! '1 

* 2 ^9.6 i 5 26.4 :«8 19.72 



3 23.4 6 24.8 i 9 20.7 

^ * 

_._a_ 


< 

. ® 


The 4 ppetided' 4 abl^ shows in tannin valqe an appreciable 
difference ijetrVeen the results of bark with and without ross. 

The average tannin value of rossk works* out aJl*about 
6 per cept, and as the ro^ equals about 20 per^cerft. of 
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Isark, it will be plain to the dbservfcr that the removal of 
part or all of the ross will greatly increase the tannin value. 

We have prepared a table, giving the amount of moisture 
in barks of Rhizophora ait’the time ofi stripping./ It is nc/t 
possible to dry the bark where the trees are stripped, and 
strippers and extract manufacturers will have to convey 
the green bark to be dried at a convenient centre in the' 
'various districts wtiere the bark is obtained. 


> 


Harks with Ro.ss. 



I 

2 

3 


Tannin. 

Non-tannins - - - . 

Imtolu'blcs .... 

Water. 

Per Ceul. 
29.46 
10.93 
47. r I 
12.5 

Per Cent. 

3 J '95 

10.31 

43-24 

12.5 

Per Ont. 

38.62 

958 

39-3 

12.5 

Per Cent. 

9.14 

41.82 

12-5 


100.00 

100.00 

ioo.oo 

100. oc/ • 

. _ . .. 1 


Hiirlv.s without Ross, 

— 



2 

3 

4 

Tannm. 

Non-tannins . . . - 

Insolubles .... 
Water. 

TVr Cent. 

3 .S -77 

1 ^lo 

38.6J • 

.>^5 

Per Cent. 

42.37 

12.24 

32.^9 

12.5 

Per Cent. 

46.07 

11.14 

30-29 

12.5. 

I'ei Cent. 

43.29 

10.71 

33-5 

12.5 


100.00 

100.00 

100.00 

100.00 







• 

Ross. 



I 

»2 

• 

. « 

3 

. 4 ® 

• 

Tannin - ^ • 

Non-tannins \ * * * 

ITtsolubles - - - 

Water - ■ 

Per Cent. 

. 3-8 ‘ 

2.12 

S1.58 

12.5 

Per Cent. 

5-56 

2-59 

75-35 
__ 'iS . 

Per Cent. 
8.28 
l-'H, 

75-98 

• 12.5 

Per Cent. 
10.7 
* 3 -” 

, 73.69 

12-5 


100.00 


mm 

100.00 
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* * 

The average, yieldt of a'ir-dried bark, containing 10.3 
per cent, of water, taken from eleven samples of green 
bark, works out at 66.4 per cent, and the yield free from 
dll water Vs 59,6 per cent Thfese samples were weighed 
immediately after stripping. 


No. 

Green Wet. 

Air Dried. 

MoistHire. 

Free from 
Moisture. 

« 


Lbs. 

Per Cent. 

Per Ccnt.^ 

Per Cent. 

I 

100 

66.8 

9-3 

60.5 

2 

1) 

68.3 

8.6 

62.4 

1 . 

»» 

64.0 

94 

57-9 

4 


69.7 

10.14 

62.6 

5 


63-7 

10.74 

56.8 

6 • 


71.0 

8.7 

64.4 

7 


70.8 

12.84 

61.7 , 

8 

it 

58.6 

10.56 

524 

.. 9 

it 

67.8 

11.32 

61.6 

10 

ti 

72.4 

10.26 

64.9 

11 

ii 

574 

11.62 

SO '7 

Aver. 

100 

66.4 

10.31 

59-6 


The authors have dealt with the diameter of trees, which 
is not directly proportional to the age, but the cost of 
stripping is inversely proportional to the diameter of the 
tree, and the results obtained show that trees only 4 in. 
in diameter are suitable for stripping, and probably trees 
under 4 ia, providing laljour,expenses are not too high. 

f 

Table showing Tannin Value compared with 
Diameter of Tree • 


Ri/izophora 


Diameter 4 in. 4iin. 5in. 6in. Sin. 9in. 9in. 9in. Mqist 

Tannin • 28.22 30*02 30.85 30.26 22.33 3**36 30-4 ia.5 

Ditmetec loin, loin. icAn. I2in. I5in. s6in. i6in. i6in. ... ■ 

^Tannini 32.38 33.95 21.^8 38.62 35.53 40.41 39.3 . 

AWve 12 in. diameter, 39.61, 35.76, 36.54 , 


DiamelSr 5 it. 
Tannin •, 25.48 

. 

Diameter 4 in. 
Tannin - 25.78 


JiallGIE(<A _ „ 

5 in. 7 in. 9 in. 9 in. 15 in. /"ig in. 

25.82 23.62 29.82 '29.1 30.42 36.87 if.S 

* Ckxiops * 

4 in. sin. 7 , loin 1319. 

30.96 30.51 31.85' 32.43 32:02, .,. 
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' Prom the above results it can bl accepted as a general 
rule that the tannin value of the bark is highest in the 
largest trees, which usually carry the stoutest bark. ^ 
Of Rhizophora mucrohata, it was found that .|the tannin 
value varies from 28-40 per cent., although two samples 
gave only 21.18 per cent, and 21.44 P^r cent., due to an, 
abnormal growth, of ross. This bark is not so stout as 
other samples, and, having more than an average propor¬ 
tion of ross, goes to prove conclusively that the inclusictfi 
of the ross has a material efifect on the analytical result. 
The average of twenty-one analyses is as follows:— 




Per Cent. 

Tannin - 

- 

- 3309 

Soluble non-tannins 

- 

- 10.60 

Insoluble matter - 

- 

- 43 - 8 o 

Moisture - 

• 

- H.50 


The bark from Rrugiera gymnorrhiza differs consider¬ 
ably from the barks of Rhizophora. The former is a coafile, 
open bark, which shows the fibres very plain when the * 
bark is broken up for the mill; the latter is close, solid 
bark, which would always command a higher price if judged 
on appearance. Paessler (see later) finds that there is very 
little difference between the tannin value of Rhizophora 
and Brugiera, but our results agree with the difference 
described above, Brugiera, the more fibrous bark, contain¬ 
ing the least tannin. 


Brugiera GvMNORRifiZA (Australian) 

. • • 





--- 


No. 

Tannin. 

• 

Non-Tanniiis. 

Insolubles. 

Water. 


Per Cent. 

, a 

Per Cent. 

Per Cent. 

Per Cent. 

I 

*3.62 

7.70 

56.18 

12.5 

2 

29.82 

i °5 

,, so-fis* 

*» 

3 

25.48 • 

7.64 

54.38 

•r 

4 

29.10 

19.28 

4?ji2 


5 

25.82 

10.67 

51.01 


, 6 

36.42 

.l'- 7 s» 

39-33 . 


, 7 

\ 30-63 

. 9-36 

47 - 5 ' • 

»» 

* 8 

' 3 »-o 7 

7-32 

_ 4?.n . 

'* ' 

« »i • 

Aver. 

, . t —_ 


8.97 

49.41 

^ ”-5 
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Ceripps is wp]l diJtributed throjjghout the mangrove 
districts of Australia, but the majority of the trees are too 
small for stripping, and the trees suitable are only a small 
percentage! when they are compSftd with Rhizophora and 
Brugiera. '' 


Ceriops Candolleana (Australian) 


No, 

( 

Tannin. 

Non-Tannins. 

Insolubles. 

Water. 


Per ('em. 

Per Cent. 

Per Cent, 

Per Cent. 

I 

3D85 

00 

47-78 

'2-S 


30.96 

12.92 

43-<52 


3 

25-78 

15.00 

46-72 


4 

3°-5i 

14.62 

42-37 


5 

31-30 

9.60 

46.60 

J» 

6 

32-43 

8.16 

46.91 

11 , 

Aver. 

30-47 

11.36 

45.66 

12.5 


Indian Mangroves. —As regards Indian mangroves. Fray- 
mouth and Pilgrim in their very admirable report say that 
one of the most common varieties is Ceriops candolleana 
{C. roxlmrghiana), known locally as “Goran.” 

The composition of this bark together with other Indian 
samples arc given below, the figures being summarised from 
the above report 


Indian Mangrove Bark 



Brugiera 

caryo- 

phylloides. 

j Cdriops 
roxburgh- 
iana. 

(Ceriops 

candolleana. 

Rhuuphora 

mucronata. 


Per CenL 

Per Cent. 

Per Cent. 

Per Cent. 

Tannin - 

18.41 

27-73 

22.60 

22.17 

Soluble non-tanAins - 

10.49 

' 8.15 

10.72 

16.76 

Insoluble matter 


64.12 * 

66.68 

61.07 

A'MoistuIe - - , - 






100.0^ 

190.00 

100.00 

TOO.OO , 

Colom of i peiicent. 
Tannin solution— 
Red , 

113-6 

* G 

f' 

» 

28 

c 

•' 10.47 

Yellott- 

30.21 

V 

, 438 

26.85 
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It will be seen from the above fgures.that Indian barks 

are poor in tannin content as compared with those from 
Australia, and this conclusion is also arrived at by the 
Imperial Institute aftef^extensive tests of a^ number "of 
barks. ' 

East African Mangroves. —Paessler, in examining some 
bark from the lat^ German East Africa, obtained the following 
results;— 



Lowest. 

Highest. 

5 

Average. 


Per Cent. 

Per Cent. 

Cent. 

Rhizophora mucronata, Lam. - 

293 

40.8 

36-5 ! 

Brugiera gymnorrhiza, Lam. - 

28.4 

42-3 

35-8 i 

Ceriops candolleana, Arn. 

24.2 

32’3 

25.8 

Xylocarpus. 

• 

26.7 

32-5 

29.8 


It is consequently concluded that “ on account of their 
high tannin content the Rhizophora, Brugiera, Ceriops, and 
Xylocarpus barks are worthy of consideration as tanning 
materials.” At the same time investigations were made as 
to the influence of the time and manner of stripping the bark, 
and the results obtained are summarised in a series of tables. 
These show clearly that it is important to take into account 
the age of the tree, and also the particular part of the tree 
from which the bark is stripped. Generally the bark of the 
older trees contains the most tannin, although in some cases 
the opposite is to be observed. Usually also, but not always, 
the nearer the bark is to the groqnd the higher is its tannin 
content, and this applies fb 4 he bark from the branches as 
well as to that from the trunk of the tree. Barringtonia bark 
and the fruit from Xeretiara were also examined, but both 
contained so little tannin as to ,be out of the question for 
tanning purposes. 

Mangroves from Various^ Sources .—A latge number of 
samples of mangrove.barks from different sources haye boen 
examined at the Imperial Institute, ^nd the; table on page 50- 
has been compiled from their published figures. 

^ General Remarks on Mangrove ^—The tannin of the man¬ 
grove barks belongs to the catechol class, and bath the mtural 
brfrk and prepared extracts are highly coloured. ,Tho earliest 
patent forihe manufacture of mangrove extract, wtp granted 
to J. Fisher (EoJ*. 5,3Jb 1883), who first washed mlt the salt 
wiA f( 3 d water, and then extract^ the tannin under pressure. 
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Consequently, leather tanned*vvith®the material has a dark 
red colour, and is therefore rarely used alone, except, perhaps, 
by Chinese native tannejs. In addition, mangrove tamped 
leather is inclined to bS brittle, but Hvhen user with other 
tanning materials gives quite a good leather. Ai regards the 
extraction of the bark, the tannin appears to be easily washed 
out, and Blockey gives 90° C. as the maximum temperature 
required, while even at 50°-60° C. almost all of the tannin is 
'extracted, with the additional advantage of only 70-87 per 
cent, of the colour. 

Mexican Sumach. 

This material is used in Mexico for tanning, and is obtained 
by grinding the leaves of R/ius aromatica (Ait.) and R. copallina 
(Linn.). According to Norton, the material contains about 
13 per cent, of tannin. The leaves of the young fustic 
{R. cotinus) is also used to a limited extent, and contain- 
17 per cent, of tannin. 

Mimosa Bark (Wattle bark) {Acacia, Sp.). 

This very important tanning material—.sometimes known 
by the name of wattle—is obtained from various species of 
acacia, and contains a catechol tannin. First grown in 
Australia, it has since (about 1880) been introduced into 
Africa, where its cultivation has assumed a matter of extreme 
importance. A. decurrens has also been introduced in Ceylon 
and elsewhere. A large number of authentic samples of the 
Australian bark have been examined by Blockey, the results 
of which are given below :— . 


liotanical 

Name. 

Local Name. 

. * * 

Source. 

Tan¬ 

nin. 

Non- 

Tans. 

Insol. 

Moist. 



• 

I’er 

Per 

Per 

Per 



• 

Cent. 

Cent. 

Cent. 

Cent. 

A. pycnanlha - 

(jolden wallle, 
No. I 

South Australia 

49-5 

9.4 

29.9 

11.2 


(Jolden wattle, 
No. £ , 


40.2 

*9.0 

39-6 

• 

11.2 

• 

A. decurrens • 

Sydney green 
wattle • 

.StMary(N.S^V.) 

• 

41.^4 

7-9 

39-» 

''•5« 

1 * • * 

Green wattle 

Bateman’s Bay 

. 5 x 5 

Q.I 

41.4 

M.O 


,, 

• •• 

S6.J 

7.8 

44-5 

11.6 

•(v. mollissimJ^ 

Black wattle 

♦ ♦ 


3S-3 

4-<* 

46.2 ■ 

4^.1 

II .1 

A. penninems* 
A. DinervaU • 

Hickory bark 

Bateman s Bav 



11.0 

Black wattle 

(Jambervarra* 

30.2 

tty 


11.1 

A. deaibata 

0 

Silver wattle 

U *9 

New South Wales 

12.2 

4-3 

*7n9 

11.6 
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As will be seeif front^ these analyses, mimosa barks, with 
the exception of A. dealbata, are very rich in tannin, and 
furthermore it is a light coloured tanning material, a point 
w^ich no d»ubt greatly adds to it! 'popularity. In fact, it is 
af interest to note that Coonibes states that the material 
p so popular in Australia that the supply cannot meet the 
demand, and considerable quantities havq^ to be imported 
From Africa. 

Turning now to the South African products, the industry* 
in that district has been exhaustively surveyed in a report by 
C. Williams, Chief Chemist at the School of Agriculture, 
Cedara, a summary of whose results are given below. 

The loss of moisture, which occurs when the green bark is 
dried by exposure to air, varies from 38-58 per cent., the 
ioss being greater with the thin barks than with the thicker 
specimens. The actual tannin content of the bark varies 
with the height above the ground from which it is taken, asd 
the higher up the bark the poorer is the tannin content, 
thus:— 


Age of Tree. 

Tliree Years Old 

Six Years Old. 

Nine Years Old. 


Pel Cent. 

Per Cent. 

Per Cent. 

Eighth, 6 ft. - 




Seventh, „ 


27.6 

28.9 

Sixth, „ 


28.5 

30.1 

Fifth, „ 

26.8 

30.1 

31-4 

Fourth, „ 

29.0 

28.7 

32-3 

Third, „ 

3/-4 , 

30'4 

32.9 

Second, „ 

30’3 • 

329 

3 'S'i 

Bottom, „ 

37-1 

36-3 

« 

40.6 


As regards artificial drying of the bark—a matter of 
importance to wattle growers—It was found that drying can 
be'carried out at a teihperature as high as 150" F. without 
Sny destruction qf tannin mayors,, provided such drying is 
accompanied by efficient ventilation. • 

Of the varieties cultivated in South Africa, ,the blacd< 
wattlej A. dlcurrens, forms the .larger propprtion, aijd 
analyses* made the Imperial InJtitute of tlys variety, 
together i^ith»a few others, are given below;— 
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Botanical 

Local 

Source. 



Moist. 

IdsoI. 

Name. 

Name. 

nin. 

Tans. 



--•4 _ 


t 






P«r 

Per. 

Per 

Per 

A. decurrens • 



C«ni. 

C«ntf 

Cent. 

Cent 

Black wattle 

Warburg, Natal 

3S-2 

7-3 

"-7 

45-8 

1 


Natal 

37.8 

9-3 

9-5 

43-4* 



M 

35-2 

10.3 

"-3 

43-2 

>» 


M 

39-8 

9-9 

9-6 

40.7 

»> 

Black wattle 
(chopped) 

*» 

Cape Colony 

36.8 

10.3 

10.4 

42-5 

»» 

35-4 

12.0 

11.4 

41.2 

A. pycnantha 

f Cape Colony 1 

40. r 

13-0 

10.1 

36-8 

A. saiigna 


( Dept, of Agric. j 

26.4 

I2.I 

II.I 

50-4 

A. horrida - 

Doornbusch 

Alexandra, C. Colony 
Eastern Conservancy 

18.3 

8-3 

n.o 

62.4 

A. decurrens ♦ 

Black wattle 

44-> 

7-1 

10.9 

37-9 


(unchopped) 
Mimo-^a bark 

Biff Umcapi 

18.0 

7-5 

12.4 

62.1 

A. decurrens - 

SA years old 

Amani, (l.E.A. 

50-94 

8.54 

2-95 

37-57 


years old 


39.28 

6.29 

4-88 

49-55 

* >. 

,, 

38.12 

8.3s 

10.76 

42-77 



Withelmstal, (j.lC.A. 

47-32 

7-52 

11.02 

34-'4 

A. mollissima 

10 years fild 

Kwai, (i.E.A. 

44-77 

8.04 

8-75 

384^4 

5 years old 

Amani, (t.E..A. 

44.91 

5-85 

S.71 

40-53 

” 

M 

»» 

38.61 

7.27 

'0-37 

43-75 



,, 

46.78 

9-43 

9.62 

34-'7 

,, 

7 years old 

Kwai, G.E.A. 

38-14 

'3-5' 

8.22 

40.13 

A. dealbata • 

10 years old 

,, 

46.39 

11.76 

6.01 

35-84 


Wilhelmstal, O.K.A. 

17.42 

6-54 

ii-'S 

64.89 




18.51 

10.96 

12.86 

57-67 

_ 


” 

18.48 

'0-55 

11.92 

59-05 


Mention of Indian grown wattles is made in a report 
of the Indian Munitions Board by Fraymouth and Pilgrim, 
who say that those mostly grown in South India are of 
the species A. deciirrens, A.^ melanoxylon, and A. dealhata, 
an analysis of the latter .‘?h<jwin§ on the dry bark 

Per Cent. 

Tannin* - - - . , 11.85 

Soluble non-tannins' - 6.89 

Insoluble matter - - . . 81.26 

* • 

• 100.00 ^ 

• . , . • * 

This compares well ,with Australian dealbatH, being’ 
comparatively poor in ’ tannin, as compared with other 
^cies. On the other Ijand, ^ sample of A. decurrens 
grown in* Jndia showed 42 per cent, tannin, ’althoflgh in 
all earlier report (1905) liy Chatterton, ajjampk of’Nilgiris- 
grown decurrens bark yielded onlj- 33.4 par c^nt. tannin. 

Although Kverjtljrge quantity of mimosa bark is used, 
.in this country, a still larger quantity of the prepared 
extractvls favoured by Ehglish* tanners.. The manufacture 
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of the extract is *. matter wliich has received much atten¬ 
tion, and processes are now in operation which yield very 
gopd products. In the report by^Mr C. Williams already 
referred to, three extratetion processes are mentioned, viz.:— 

1. Bilbrotigh and Frew Process (E.P. 14405, 1913), 
similar to the method used for extracting juice from cane 
sugar. The,green bark is passed through j, series of crush¬ 
ing rollers, over which a small quantity of water is fed.^ 
This enables the recovery of the liquors to be at a high 
concentration so as to reduce the cost of fuel for evapora¬ 
tion. As the writer is not in possession of fuller details 
of the process, figures regarding the amount of tannin left 
in the*'bark after extraction cannot be given. 

2. Patented Process of the Natal Tanning Extract Co., 
a short description of which by Williams is as follows:— 

“ The bark is first chopped up finely, and then mechanically 
conveyed to the leaching vat. This latter is a longitudirnal 
wooden vessel, semicircular in section, and about 50 ft. in 
left|;th, within which revolve several bronze paddles or pro¬ 
pellers for mechanically pushing the chopped bark from one 
end of the vat to the other. The exit pipe for the infusion is 
near where fresh bark comes in, and this outlet is so arranged 
that there is a slow movement of the infusion in the tank in 
the opposite direction to that of the bark. When the bark 
reaches the opposite end of the vat, it is mechanically picked 
up by means of revolving buckets, and finally squeezed through 
rollers to remove superfluous liquid. To increase the efficiency 
of the working of the vat, steam coils are placed along the 
bottom, and the whole vessel is covered in. The whole leach¬ 
ing process is completed in ybout ^enty-four hours.” 

3. Patented Process of J. A*. Tod. 

In this method extraction is done in a vacuum whereby 
it is claimed that a product of bettpr colour is' obtained. 

, It is interesting to note, that, ojwing to the satisfactory 
colour of the natural extract, no process of bleaching or 
decolorising has been deemed necessary. 

I •The.composition of*fJatal mimosa extracts is very con-' 
««ant, aSi is showi^ by the follojving figures obtained by the 
present writer:— . 


0 * < 

* l*er Cent. 

Per Cent. 

Cent. * 

Tannin 

• ? » 

60.0 

» 61.3 . 

Non-tannfns - "s 

- 18.4 

20.0 

• 18.4 

Insolul^e riiatter 

- 3-8 

2.0 

*•3 

Moisture 

• 16.9 V 

t iS.sl 

i?,o 
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The sugar content of both txtra^ and bark is of interest, 
as some few years ago a consignment oj extract was held 
up by the Customs Authorities on this account. Some 
determinations made the prese;it writer * and sirtte 
publi.shed are as under :— , 


Sugar CqNXENT of Natal Wattle Bark 
{Air-Dried Bark) 


l*cr Oni. 

Per (rent. 

Per Cent. 

Per Cent. 

Di-saccharoses (as cane sugar) • 

>•5 

2.9 

2.4 

2.4 

Mono-saccharoses (as glucose) ■ 

• 1.8 

1.8 

1.6 

*•9 

Total sug.ars 

- 3-3 

4-7 

4.0 

• 

4 “ i 
1 


Sugar Content of Natal Watti.f. I^xtract 
{Solid Extract, 20 f>er cent. Moisture) 


MonO'Saccharoses 
Di-saccharoses - 

Total sugars 


Per (.'ent. 

Per ('enl. 

IVr (Vnl. 

- 4-4 

2.2 

3-9 .. 

- .1.2 

7.2 

3-2 

- 8.6 

9.4 

7-1 


Quite recently a bacterial disease known as ropiness 
has been studied by Greig-Smith {Proc. Lin. Soc., New 
South Wales, 1920, p. 52). When mimosa liejuors become 
infected, a slimy growth is formed. It can only occur in 
weak liquors of under about 2 per cent, tannin strength, 
and is mainly confined to such liquors as have been pre¬ 
pared from freshly stripped bark, or in old liquors. Pre¬ 
ventive measures include .stemming or treatment with 
antiseptics; 3 lbs. of sodium acetate per 1,000 gals, of water 
will prevent the disease. 

Mudus Bark {Parkia fiiicoidea)t 


A sample of this bark examined at the Imperial Institute 


gave;— 

I'et Cetn 

Tannin - . - 12.8 


SIbluble non-tannins - 2.5 

Insoluble matter -• ‘ ■ ,72.5 

Mi»isture - « - *12.2 


' Ash *< 




• iqp.o 
6.1 
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The bark givqs a !|arsh,‘dark, reddish-brown coloured 
leather, and in 1996 was valued at £,2. los. per ton. 


Myrobalamis (Terminalia chebula, Retz.). 

• The dried fruits of this tree form one of our most valued 
tanning materials, and on the average cotftain just over 30 
per cent, of a pyrogallol tannin, the amount varying within* 
fairly wide limits according to the district from which they are 
gathered. According to Perkin the tannin contains cherbulinic 
acid and a fair proportion of ellagitannin, which on fermenta¬ 
tion produces ellagic acid (technically termed bloom). 

Cherliulinic acid. Ellagic acid. 

• 

A very exhaustive examination of Indian myrobalams has 
been carried out by Parker and Blockey CjS.CJ., 1903, 

»p. 1181 et seq.), who give the following analyses of genuine 
representative samples:— 


District. 

Quality. 

Tannin. 

Soluble 

Non-Tans. 

Insolubles. 

Moisture. 



Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Bhimley 

Picked 

33 -° 

131 

41.7 

12.0 

>J ■ ■ 

No. I 

38-4 

16.1 

33-5 

12.0 

n - - 

No. 2 

35 -* 

14.2 

38.6 

12.0 

Rajpore 

Picked 

' 32 *J • 

13.0 

42.8 

• 12.0 


No. I 

3 S -4 

12.1 

40 -S 

12.0 

>» 

No. 2 

27.6 

12.7 

. 47'7 

12.0 

Jubblepore - 

Picked 

28.9 , 

12.7 

464 

12.0 

>» * * 

No. I 

•365 

• 14-4 

37-1 

12.0 

»» ■ * 

No. 2 

27.3 

14.1 

46.6 

12.0 

Vingorlas - , - 


31-5 

9-5 

47.0 

12.0 

Fair C^ast, Madras 

d * 

% 

34-8 

\SA 

37-8 

12.0 


These inYestigators also deternsined the amount,of bloom 
deposited by 'these varieties by \^eighing the»amount 
ellagic aiid precipitate^ by a known amount of t^e sample. 
Their results ire given m the followirig table:— 
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7 Daysf 

1} Days. 

24 Days. 

• • 

Lbs. • 

i 

Lbs. 

« 

Lbs. 

Picked Bhimley - 

0.98 

t.i6 t 

2.14 . 

Bhimley i - - - . 

1.44 

1-35 

2,79 

Bhimley 2 - - - 

1.72 

2.62 

4-34 

Picked Raj pores - * ' - 

I-S 5 

3 -60 

S'iS 

> Rajpore i - - - ■ 

0.90 

3 -S 4 

4.44 

Rajpore 2 - - ■ ■ 

0.98 

304 

4.02 

Picked Jubblepores 

3.28 

3-43 

6.71 

Jubblepore i - - - 

6.91 

*•95 

9.86 

Jubblepore 2 ... 

4.76 

3-63 

8.39 

Vingorlas - - . . 

5-'5 

1.68 

6 .h 

Fair Coast, Madras 

1.44 

3-37 

4.81 


.As is well known to practical tanners, myrobalams are 
greatly favoured as an acid-producing body, and are always, 
or nearly always, used where sour liquors are required. The 
formation of acid is caused by the fermentation of the sugars 
‘contained in the tanning material, myrobalams containing 
from 3-4 per cent, of sugars. From a practical standpoint the 
amount of acid produced by myrobalams is of interest, and 
below is given a table by Parker and Blockey, showing the 
quantity in terms of acetic acid per lOO lbs, of myrobalams 
produced from the better known commercial grades:— 


Lbs. of Acetic Developed from ioo Lb.s. of 
Myrobalams after Standing. 



. •• 

- 





5 

10 Days. 

16 Days. 

23 Days. 

30 Days. 

• 

Lbs. 

Lbs. 

Lhs. 

Lbs. 

Lbs. 

Picked Bhimley - 

• *.4 

* 3-7 

4.1 

4.8 

5-4 

,Bhimley i - - - 

3-> 

S-i 

5-8 

6.3 

6.4 

Bhimley 2 - - 

. 3 -*' 

5-* 

5.6 . 

5-6 

6.5 

Picked Rajpore - * •« 

2.4 

3-9' 

4-S 

4.9 

‘ S-I 

Rajpore i - - - 

. 3-1. 

4-3 

4-J 

S-3 

f 6.2 > 

Rajpore » - 

2.6 

3-6 

3-9 

4.0 

4-S 

J’icked Jqbblepore 

4.0 

• *•7 

3-* 

3'* 

3-4 

Jubblepore^ 
jubblepore 2 • 

. '-9 
3-3 

3-4 

4.2 

3- 8 

4- 6 . 

• 

.4-9 • 

•4-S 

6-3 

Vingorla^i - 

2.9 

3-7 • 

I4 


5-4 

Fair Cpast, M^tas ^ y 

2.6 

. 3-4 

4.0 

4.% 

4-8 
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Paessler {Collepum^\goi‘'p. 369) points out the loss in 
tannin which takes place when a myrobalam liquor is allowed 
to stand, but from the practical standpoint it is the opinion 
ctf the present authoi; that such kfsses can be neglected, as 
there is in i^lmost all liquors a continuous loss of tannin due 
to fermentation, and the stronger the liquor is, the less the 
'losses through this cause. Thus, Paessler has ascertained 
that after a period of just over a'^year a 25° B6. myrobalam' 
extract lost about 5 per cent, tannin. The point for practical 
men to bear in mind is, store liquid extracts in as cool a place 
as possible. 

In addition to Terminalia chebula, the fruits of other 
specifs of Terminalia have been examined with a view to 
their utilisation as tanning materials. Thus a sa'mple of the 
fruits of T. Spekei tested at the Imperial Institute showed :— 



I’er Cent. 

Tannin 

- 8.2 

Soluble non tannins 

5.6 

Insoluble matter - 

• 765 

Moisture - 

- 9-7 


100.0 


y\s will be noted, this is not a favourable tanning agent as 
compared with ordinary myrobalams. Further, this had a 
dark colour, as distinct from myrobalams, which has compara¬ 
tively a light colour. 

“ Sacat Fruit ” is the name given to Terminalia nitens, and 
an examination of this fruit from the Philippine Islands, by 
Gana, gave:— 


Tannin 

Soluble non-tannins 
Insoluble matter - . 
Moisture - 

- • - 

l*cr Cent. 

- 19.8 

• ■ 16.3 

- 55-0 

- 8.9 

% 


100.0 


Also a sample of the barl? of 'T. velutina from Uganda 
gave 13.7 per cent, tannin, 4.6 per cent, non-tannins, and 
10 per cenb ijioisture. The bark from T. tormetHosa has*a 
tannin contept of 10.76 per cent. If happens thaft the kernels 
of myrobalai^s corttaim practically no tannin, and it might be 
a paying '{>roposition to separate th^e by a.special process 
and export the dried fruit alone. The re.sult would _be a 
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material richer in tannin than ‘the 
considerable saving in freightage. 

“ crushed ” myrobalams examined by the writer contained 
just 50 per cent, of tannin? fcs compared,with a maximum of 
60 per cent, for a properly prepared extract. , 

“ Panga Fruit ” is the name given to the fruit of a species 
of Terminalia derived from Burma (Bulletin, Imp. Inst.,‘ 
1916, p. 637), and is stated by P. Singh to contain from 20-25 
[Jer cent, of tannin and 27-30 per cent, of non-tannin—-a very 
high ampunt as compared with T. cherbula. As regards 
myrobalams, too, it has been shown (Abstr., Bulletin, Imp. 
Inst., 1915, p. 318) that the fruit should he picked as soon 
as it becomes ripe if the maximum amount of tanijin is 
desired. % 

Some additional analyses of the fruits, etc., of various 
Terminalia species by Fraymouth and Pilgrim (Report, No. i) 
ariigiven below (calculations on dry material):— 
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T 


dinary product, and a 
A ’sample of such 


j liotanical Nami;. 

ConitnorfName. ■ 

1 

Tannin. 

Soluble Non- 
Taiinins. 



Pci Cent. 

Per Cent. 

T. helerica 

Twig bark. , 

10.09 

5-99 


Old hark 

1 . C).y8 

12.74 


Fruit flesh 

25.48 

3902 

1 T. tormeiitosa - 

' i 

'I’wig bark 

1 

12.30 

1 16.81 

1 

t 
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N ... 

i 

Native Cherry {Exocarpus cupressiformis). 

« 

According to Maiden (New South Wales), this bark givep 
15.75 per cent tannin. 

Needle Bark (Pine bush bark) {Ilakea leucopterd). 

The needle bark of New South Wales gives a tannin 
content of 10.99. 



/TANNING MATE|lIAL 5 j 6i 


o 

« • 

Oak Bark {Quenus, Sp.). 

Oak bark can jae said to be one of the oldest materials’ 
used for the manufacture of leather, but owing to its rather 
low tannin content (10-14 per cent, of a catechol tannin) and 
the introduction of other materials and extracts which have 
proved more convenient for use, it is now getting into disuse 
to a large extent. Curiously enough, an extract from oak 
bark has only been prepared to a limited extent, and rJl the 
material used has been so in the raw state. 

The English oak bark is from Q. robur (comprising 
Q. pedunculata (common oak) and Q. scssiliflora (durmast or 
sessile oak)). The information regarding English oak given 
in a Government leaflet issued at the recent Timber Trades 
Exhibition, London, is as follows :— •• 

The former, Q. pedunculata, is usually found on heavy 
land at a low elevation, and is distinguished by stalkless, 
or almost stalkless, leaves and long-stalked acorns, whilst 
the latter, Q. sessiliflom, is more frequent on hillsides and 
in drier soil. It has stalked leaves and stalkless acorns. 
The two trees often intermix, and there are examples 
with intermediate characters, denoting hybrid origin. The 
timber of the two trees is not separated for commercial 
purposes. 

The common oak usually forms the larger tree, and under 
the most favourable conditions ^rows 80-110 ft. high, with 
a trunk 4-5 ft, or sometimes more, in diameter. Both trees 
are widely distributed in Europe. 

The wood is very distinct by reason of the well-defined 
rays, which vary a good deal in w*dth, and are easily detected 
without the. aid of a lens. By this means it may be dis¬ 
tinguished from sweet chestnut, a siipilar looKing wood, wjth 
srriall and fairly regulaV medullary tays which can (Jnly be 
seen clearlv with the aid of a tens. • * 

The cleanest oakwood and the straightest and longest 
tilniks ar«f obtained by growing *the trees clqge.toget|jer in 
wbods or foAsts. Sucb frees may have clean trunks ,20-40 ft. 
long. The wood is usually straight-graified and free from 
knots. Trees ^own asiolated specimens usually ^orm short, 
stout^frunks. * 
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The tannin cpnten|i of some species of oak bark grown 
in England are as follows 


Jiotanical Name. 

Common Name. 

Tannin. 

Q. tauza 

< 

Per Cent. 

8 

Q. cerris 

Hairy cupped oak 

10 

Q. ilex 

Evergreen oak 

10 

Q. .suber 

Cork oak 

10 

Q. ballota - 


10 

Q. mirbeki - 


12 1 

Q. cDccifera 


15 

(,). robur 

English oak bark 

12-14 


One of the principal kinds of oak bark used in America 
is that known as Californian tan bark oak {Q. densijlord). 

The percentage of tannin in this bark is quite high, but 
varies with its location in the tree, varying from 30 per cent, 
of tannin and 12.8 per cent, of non-tannins at the base of the 
tree, to 11 per cent, of tannin and 8.4 per cent, of non-tannins 
at a height of 80 ft. Uy cutting down the tree in the proper 
manner a second crop of sprouts grow from the base, and 
these sprouts give rise to a second growth of poles or trees, 
which are commercially profitable to peel within twenty-five 
to thirty-nine years ; the percentage of tannin in the bark of 
these second growth trees 'aver,ages 16.2, and the percentage 
of non-tannins, 9.2. 

The wood is excellent for fuel and burns .with little smoke 
and ash, but contains little tannin; 

The tannin of the bark 'is stated to be very valuable for 
the production of heavy leather. The twigs contain much 
mqre tannin th'an the qlder wood, .so that in e.xtract manu- 
fecturej it would be pr6fitable to use them along with the 
Bark. • ' ' 

The bark of the chestnut oak {Q. prinus) is also favoured 
in Aiiierica,«bpth as a taniVing niaterial and as a eonstituefit 
of tanniijg extract. According to BI^^^^'n (“ Forest Products *), 
the average tannin* cortent of Q. prinus is 8-14 ptr cent, of 
a catechol *tanhin. 
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Other varieties of American’oaks ^re gii^en below:— 


1 Botanical Name. * 

j 

' Common Natpe. 

Tannin. 



Per Cent. 

(). alba - » - 

White oak 

^ i 

Q. relutina 

Black oak 

6 -r2 1 

Q. rubra • 

Red oak 

5-5 ' 

Q. coccinea 

Scarlet oak 

7-7 ' 


The Santa Cruz oak contains 16-18 per cent, tannin, 
Siskey oak, 14-16 per cent, and the Sacramento Valley 
oak, 10-12 per cent. 

•Two barks belonging to trees of Quercus species from 
the Philippine Islands have been examined at the Imperial 
Institute, with the following results :— >• 


1 Niilive Name. 

1 ('ateban liark. 

Ulayan Hark. | 

i 

Per Cent. 

Pci (-cnt. i 

Tannins 

10.9 

I T.O 

Soluble non-tannins 

- 1 4.2 

3-9 

Insoluble matter - 

74‘7 

74-9 

j Moisture 

10.2 

10.2 

i 

1 

• '• loo.o 

1 

100.0 1 


Both samples, like the nfhjority of oak barks, give reactions 
for both pyrogallol and catechol tannins, and, as will be noted 
from the analytical figures, are similar in composition to 
ordinary English oak Jbark of commei*:e. ’ , 

The question of Indian oak barks has received considerable 
attention from Me.ssrs f'rayftiouth and. Pilgrim who deal 
with them in their admirable report on Indian tanstuffs 
(‘^ulletin,** No. i, 1918, EsocieT Research S'aetory),. from 
which publltation the* fallowing analyses have been com¬ 
piled :— 
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f InCjian Oak Barks. 


{Results on Dr^ Barks.) 


Botanical Name. 

Common Name. 

Tannin. 

Non- 

Tannins. 

Insol¬ 

uble. 



Per Cent. 

Per Cent. 

Per Centf' 1 

Q. pachyphylla ■ 

Sungra katus 

12.24 

10-75 

77.01 . 

Q. lineata - 

Twig bark 

10.50 

11.04 

78.46 j 


Mature bark 

9.69 

n -73 

78-58 i 

Q. lamellosa 

Twig bark 

7.86 

12.50 

79.64 ! 


Mature bark 

9-97 

17.62 

72.41 j 

Q. fenestrata 

Twig bark 

9.48 

7.48 

83-04 i 

»» 

Mature bark 

> 5 - 8 S 

8.44 

75-71 ; 


It will be noted that in the above analyses the ratio of 
npn-tannins to tannins is high as compared with the ratio in 
English oak barks. There is one e.xception, Q. fenestrata, 
which, as pointed out by Mr Pilgrim, appears to be the best 
of the samples examined. 

Oakwood {Quercus, Sp.). 

Whereas oak bark may be said to contain, on the average, 
10 per cent, of tannin, the same is not the case with the wood. 
This only contains about 6 per cent, of a pyrogallol tannin, 
and is therefore useless as a tanning material. It does, how¬ 
ever, form an important raw material for the manufacture of 
tanning extract as will be gathered below. 

The following notes on oakwood and oakwood extract 
(Slavonian) by Paessler are taken from a translation in the 
Leather World. ^ ' 

Oakwood is not employed direcfly as a tanning material, 
but forms the raw material for the manufacture of extract, 
an^l since 1883 has b^en used for tijis purpose chiefly in 
SlavorJ'a, and also in Frllnce and North America. 

' Wood from J^oung oaks tontdins very little, tannin, a 
sample from an eighteen-year old tree giving only 1.5 per cerjt. 
tannip and»j.t per cent, non-tannlns, of which i.di^as glucose 
(the moisturp being 14.5 per cent.)^ tit has bee*n suggested 
that the younger tfeestshould not be stripped, bufthe whole 
wood and t)ark be used for extract sj^aking. jtThis, however, 
‘ does not improve matters at all, especially as the wootf fjprms 
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* frtoin 85-90 per cent, of the total material. With regard to 
.'the older oak trees, Henry has made investigation^ on the 
f.'wood from st,,ninety-year old tree with the follo\\ing results, 
‘1)ased on a moisture conttflt of 14.5 per. cent.:— ’ 


i. 



Lower Part, 

Upper Part, 

• 

50 cm. Diameter. 

33 cm. Diameter. 

■ Sapwood (11-15 year rings) 

1.0 per cent. tan. 

0.9 per cent. tap. 

External layer (20 year rings) - 

7-8 

S -4 .. 

Middle layer (20 year rings) - 

6.6 

4.6 „ 

Inner layer (20-35 year rings) - 

>. 

4-8 »• 


Age has, therefore, considerable influence on the tannin 
coijtent of the wood, and in general can be said to increase 
with the age, although cases are known of old wood being ' 
low in tannins. Thus in one instance quoted, the heartwood 
of a thirty-eight year old tree showed only 2.9 per cent, 
tannins. 

Below are given some analyses of various woods of known 
age; in these cases, however, it includes everything, no 
separation of the sap wood, etc., being made :— 


A^e - , - 

Diameter in cm. 

44 

14 

70 

21 

0 

70 

2.3 

7' 

33 

72 

18 


PerCtnf. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Tannin - 

8.0 

. S.5 . 

. 6.8 

7.0 

7.0 

6-5 

Non-tannins - 

'•5 

* as 

>•7 

'•5 

2.0 

2.0 

Glucose - 

0.4 

°-3 

0,3 

0-3 

0.4 

0-3 

Cane sugar - . - 

0.2 

0. 1 

• 

0.1 

0.1 

0.2 

0.2 


For extract manufacture the wood should^ contain from 
5 per cent, upwards of tannin, a lowgr percentage th^n this 
not being considered proUtable. A 9 per cent, tannin contentj, 

• is only rarely met with, dnd is an exception. Stumps, ori 
account of*their high tannin figure, are valued for extract 

.mUcbig. * " ^ ' > 

* •The tannih of oakwgod is very sensitive to temperatures 
ykbove JOO**C., when it decomposes iji notable quantities. 
r£itn^ treated pakw^o^under pressures of i, 2, ’4, and 6 
;.;j|tooSph6res at fcmperatures of 100°, 121’, 143’, and 158'C. 
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respectively, and the resplts oi such extractions are shown in 
the following tabic:— 


Atmospheric pressure 
Temperature, ° C - 

I 

100* 

- 

2 

121* 

4 

» 43 ° 

6 

158“ 

Tannins- 
Non-tannins - 

J’er Cent. 

6.4 

3-3 

Per Cent. ^ 

(>■5 

4-5 

Per Cent. 

5-5 

18.1 

Per Cent. 
2.6 ^ 
22.2 

Total solubles 

9-7 

I I.O 

23.6 

24.8 


It will be noted that the total solubles increase with 
pressure and temperature, but such is not due to better 
extraction of tannin, but to the solution of more non-tannin 
matters. There appears to be no advantage in extracting 
the wood under pressure, as although there is certainly a 
L'gger yield of extract the quality of the product is poor. 

I’aesslcr has also made extraction experiments under 
pressure with an old oakwood, extracting also under ordinary 
atmospheric pressure. The results tabulated below are 
calculated to a moisture content of the original wood of 14.5 
per cent. 


Hours’ extraction 


1 

2 

I 

I 

Pressure in atmos])heres 

I 

2 

2 

4 

6 

Temperature, ° C. 

100* 

I2I* 

121 * 

> 43 ° 

158° 


Per Cent. 

I'erCeiii. 

PerC'enl. 

Per Cent. 

J’er Cent. 

Tannin 

hr 

7-5 

8.0 

6.7 

5-8 

Non-tannins 

3-3 

4.9 

6.6 

11.6 

18.7 

Total solubles - 

I 1.0 

12.4 

14.6 

18.3 

24-5 

Glucose - - - . 

I.O 

l.I 

1-4 

2.2 

6.0 

Cane sugar 

0-3 

0.6 

••3 

4.2 

8.3 

' Total sugajs - ' - 

.*3 

. ■■7 

2-7 

6.4 

<• 

14-3 


Here again it is observe^d that^at temperatures Sbove 100'' C. 
more solubles are obtained, but a of the tarftiin is decom¬ 
posed, while at stfll higher temperatures there is obtained by 
hydrolysfti notable quantities of bolh,gjucoser,and cane sugar. 
In the manufacture of oakwood extract, the fchopped 
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wood is extracted with water *at a Jeinpegature of 90°-95° C., 
the heating being effected by means of steam pipes under the 
false bottom of the vat, the contents of which are.agitated Jay 
the injection of steam. 'I"?) prevent oxidation, etc., the vats are 
provided with suitable covers. A .series of vats may consist 
of from six to ten vats, each having a capacity of 26 cubic 
metres, £ind cap^le of holding 8,000 kilos of wood and 20 
cubic metres of water, the proportion of wood to water being 
I : 2i. The density of the liquor after the extraction will 
depend upon the tannin content of the wood, and will be from 
2°-2j° B( 5 . The time between the filling of the vat and the 
discharge of the spent tannin is somewhere about thirty-six 
hours. * 

The liquor is next clarified, this proce.ss being partly 
mechanical in character, i.e., the settling out of the solid 
particles, and partly chemical, this latter involving the u.se of 
precipitants. As precipitants lead salts are .sometimes n.sed, 
while the Gondolo proce.ss, using ox blood, is also favoured. 
In using the latter process a solution of blood-albumen“ is _ 
frequently used instead of the ordinary blood. * 

In clarifying, the liquor is cooled down to 40° C., the 
albumen solution added, and the whole heated up by .steam 
to 60" C. and stirred with a mecluinicnl stirrer. After pre¬ 
cipitation, the liquor is allowed to .settle for six hours, when, 
by means of specially placed taps, the elear liquor is run off. 
The residual sludge is then passed through a filter-pre.ss to 
recover and liquor, and the cake afterwards used as a fertili.ser. 

Oak extract of 25“ Bd has the following composition 
(analysed by the shake method): Tannin 24.5 percent, non¬ 
tannins 15 per cent, insolubles p. j per cent., w.ater 60 per cent, 
glucose 3.8 per cent., cane sbgar 2.2 per cent, total ash 1.8 
per cent 

The carbohydrate cor^tent of oak extract has been in¬ 
vestigated by Jedlicka, jvho, in .addition to finding from 3.5- 
5.3 per cent of glucose, also found 0.6-1 per cent of galactose. 
In the hydrolysed solution was found xylo.se and arahinose. 
Jedlicka also examined the acids j^e.sent in both wood’and ' 
extract, and found in a 2^° B^'. extract 0.2-9.3 per cent, of fKSe 
acetic acid and a further 0.5-1 per cent in a combined form. 
Jpak extract also contains {alciuna oxalate. ^ 

In the c^oncentration^of oakwood liquors a’certain Amount 
of acetic acid is produted, and 20-25 kiloj of acid in the form ^ 
of the liiSe-salt have been obtained as a by-prcduct in the 
extraction of tpn tons "of wood. This also includes a small* 
quapfity^of formic acid. Thuaij has made comparative ex- 
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periments on extr^iction^in open vats and under pressure, 
extracts prepared having the following composition :— 


% 

I* „ 

Open 

Vat. 

Under 

Pressure. 

Tannin. 

Soluble non-tannins 

Insoluble matter - 
Moisture . . - . 

P.iCenl,* 

.V-5 

8-5 

0.0 

60.0 

Per CA)t. 
26.0 

• 3'5 

0-5 

60.0 


100.0 

100.0 

Non-tannins per 100 tannins - 

27 

52 


showing that by pressure extraction more non-tannins are 
extracted and a poorer extract formed. 

.. Adulteration of oakwood extract is not a very common 
' I practice, and even the addition of another extract, such as 
chestnut extract, is very rarely met with. This latter method 
of adulteration can be detected by the lead acetate test as 
devised by Stia.sny. 5 c.c. of the tannin solution of analytical 
strength is treated with 10 c.c. of 10 per cent, acetic acid and 
5 c.c. of 10 per cent, lead acetate solution The precipitate 
is filtered off and the filtrate tested jvith 10 drops of 10 per 
cent, iron alum .solution and about i gm. of solid sodium 
acetate, taking care not to shake the contents of the test tube. 
In the presence of chestnut or myrobalams a bluish-violet 
colour will be formed, while in the event of the absence of 
these two, no definite colour will fbrm. 

Even this test is not infallible, and must be applied with 
a certain amount of di.scretion, Jedlicka, for .example, having 
found certain chestnut extracts which do not give a coloration, 
and on the other hand a pure Slavonian oak extract which did. 

Some experiments on the loss of tannin which takes place 
wh£h an oak liquor is avowed to stand ^are of interest, and a 
t^ble ot results with a liquor are given below :— 




6 Days. 

18 Days. 

• 

^0 Days. 

60 Days. 



• 





Per Cent. 

Per Cent. ’ 

^ I^r Cent. 

Per Ant. 

Per Cent. 

Tannin - -• 

%.o7 

2.05 

1-97 

i.8s* 

1.71 

Non-tanni«s -• 

0-93 

0.93 . 


0.70 

0.49 

Insolubles - 

0.00 

0.00 


^0.14 

xO.22 





TANNING ilATRRlALS ' 69 
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These figures show that the tannin icontent is lowered 
by the formation of insolubles, and the non-tannins reduced 
by fermentation. It is mentioned that fermentation in ^Jie 
extract can be prevented E)y an addition of either 0.3-0.4 per 
cent, of sodium bisulphite, o.i per cent, phenol, oriO.j per cent, 
of sodium fluoride. 

• 

.Osage Orange (Bois d’arc; Aurantine) pomjferuut, 

Raf.). 

This comparatively new introduction to the list of tanning 
materials is more in the nature of a dyeing than a tanning 
agent, and has for some considerable time been used Jocally 
in Texas. It is also grown to a small extent in Jamaica. 
Chemically it is similar to old fu.stic, containing morin and 
maclurin. An extract of osage orange wood is marketed 
uijder the trade name of Aurantine, its use in tanning being 
covered by the patent of S. Saxe (IJ.S.P. 1,297,255). 

According to this specification, osage orange wood extract 
used alone gives a tough strong leather; but when blender^, 
with other tanning extract.s, it materially improves the leather 
in respect to strength, toughness, and colour. Other tanning 
extracts suitable for blendffig with osage orange wood extract 
are chestnut, quebracho, oak, hemlock, mangrove, cutch, etc. 

It would appear, therefore, to act as a combined tanning 
and “bleaching” agent, this latter being a feature pointed out 
by the patentee, thus : “ It is found, however, that not only is 
the strength and toughness of the resultant leather improved, 
but that the colour is also brightened to such an e.xtent as to 
render it possible, unle.ss especially light coloured leather is 
desired, to omit the usual /cfd^alkali bleaching treatment, 
which ordinarily follows the treatment in the drum.”' 

The composition of osage orange extract of a sp. gr. 1.255 
is given by Saxe as follows:— 

• Per Cent. 

Tannin ----- 40.06 
Soluble non-tannins - - *12.13 

Insoluble matter - - 3.69 • 

Moisture- 44 .ia* 

100.00 


1915, p, 347. 
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• * «• 

Palmetto (Cabbage palmetto) (Sadalpalmetto). 

« 

, An extract prepared from the roots of this American plant 
has long been used by tanners in the States. The roots are 
said to contain about lo per cent, of tannin. 

An early analysis by Eitner gave the following:— 



Per ('ent. 

Tannin ■ 

- 18.01 

Soluble noiMannins 

20.06 

Insoluble matter - 

2.71 

Moisture - 

- 49 - 9 f> 

Ash 

9.26 


100.00 


^ Later analyses show a much higher tannin content, and 
^the brand made by the Florida E.xtract Co. is stated to 
contain tannin 25.9, soluble non-tannins 10.31, moisture 52.94 
per cent., and ash 11.09 per cent. Eitner considers it to give 
a hard, brittle leather when u.scd alone, but in conjunction 
with other extracts or tanning materials it can be made to 
produce good .sole leather, but even in this instance it should 
be used with the final liquors only. 


Pimenta Leaves {Pimenta officinalis). 

The po.ssibilities of the.se leaves, the source of pimento leaf 
oil, as a tanning material* liaise fbeen investigated at the 
Imperial Institute.’ The leaves yield 2.9 per cent, of the 
e.sscntial oil on steam distillation, and in vie\v of the fact that 
tannin is also present, it was thought that such might be put 
to profitable u.se. On exarfiination'14.0 per cent, of tannin 
and 7.9 per cent, soluble non-tannins were found, the colour 
of J per cent, tdnnin .solution being 9.2 red and 33.9 yellow. 
LeatheJ tanned with the* leaves was pafe brown, firm, and of 
fJirly good textuA;. After extraction of the oil, the residue 
could be transferred to extraction vessels and leeched with 
hot wjter. Ji^tract for locfl use tould thus be prepared, b(St 
unless large quantities of the leaves arr(^ available,export wo»k 
could not be consideretl, owing to the high cost ofcthe plant, 
etc., required for concentration. 

' Bulletin, Imj. Inst., 1919, p. 299. 
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Pine, Long-Leaved (Chir pirfe, Cheer pine, Emodi pine) 
{Finns longifolia, Roxb.). * * 

The bark of this tree—crown in Japan, where it.is used for 
tanning—has been shown Trimble to,contain 12.9 per cenV 
of tannin, with a moisture content of 11.75 per cei^t. 

Pine Twigs. • 

« An endeavour has been made in Germany to manufacture 
a tanning extract from pine twigs and pine refuse. Such an 
extract is best mixed with a material like quebracho, on 
account of the high amount of non-tannins present. 

Analyses by von Schroeder show the following results :— 


Tannin. 

1 Suj;ars. 


Per Cent 

, Per Cent. 

Twigs with needles from thirty year old tree 

703 

4-53 

Twigs with needles from eighty year old tree 

6 . to 

4. It 

From another eighty year old tree 

S-22 

4.08 

Top twigs (i cm. large) from eighty year 

4-37 

4-59 

old tree 

i 



Pines, Australian. 

The composition of Australian pines has been the subject 
of an investigation by Smith {J.S.C.I., 1911, 1353 et seq^, 
who gives the following figures for air-dried materials;— 


Natural Order, Conifer.e; Genera, Callitris. 


Hotanical Name. 

Common Name. 

Colleclcd. 

Tannin. 

• 

Callitris calarala - 

• ^ 

• Black [line 

June 

Per Cent. 

3°-9 



May 

31.2 



Jul)* 

25.2 

l> - i 

.* 

March 

VJ.o 

C. arenosa - 
C. glauca. - 

* White pine 

June 

March 

14.6 

• 


April 

14.6 

C. tasmanica 


... , » 

i »3 

t. propinqui -• 

• 

• 

12.6 

C. gracilis* - 


• ... 

12.3 

C. intratropica , - 



• TO.7 
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In manufacturing tanning' extract from pine bark it has 
been found advantageous to first remove the resins present 
by extracting the material with a solvent boiling at about 
ifto" C. (Bruml and Silberberger, G.'P. 306,529, 1916). 

Pistachia atlantica, Desf. 

«. 

A sample of the leaves of this, tree from Libia, and 
examined by h'. V-Lutati, gave the following figures:— 

I'er Cent. 

Tannin - - . . - 19.74 

Soluble non tannins - - - 2t.i2 

tc 

The tannin belongs to the pyrogallol group. 


Pistacia Galls (P. vmtka, Fisch, var. cahuHcd). 

These galls, used in Baluchistan for dyeing, have been 
examined by Hooper, but from the results obtained they 
do not present a very rich source of tannin;— 


Moi.sture 
Resin and wax 
Tannin - 
Soluble non-tannins ■ 
Proteins - 
Fibre 



Leaves. 

Galls. 


Per Cent. 

Per Cent. 

- i 

7-25 

6.8s 

1 

7.40 

10-57 


12.85 

15.61 


18.88 

21.64 

- 

" ' i 

9.18 

5-50 

- 1 

9-50 

10.32 


Pomegranate {Punka gmniUum). ' 

The bark of this tree has been said to contain 18 per 
cent, of tannin, and thir shell of the*ffuit 22 per cent. It 
it/ used in Moroc(»o for dyeing, yellow shades in conjunction 
with alum. < 
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Q 

, Quadong (see Blue Fig, p. i6). 
■Qu^jacan (see Guyacan, p. 30). 


Quebracho {Quebrachia lorentsii, Griseb.). 

Quebracho extract to-day occupies an important place 
in the tanning industry, and a short description of the 
quebracho tree and a general idea of the manufacture of 
the extract and the part it plays in the tanneries might 
perhaps provide interesting reading. 

The word “quebracho” is a contraction of the two 
Spanish words quebra hacha (axe breaker), and the tree* is 
so .named on account of the excessive hardness of it^* 
wood. 

The tree, which only grows in certain regions of South 
America, belongs to the oak family, and can be subdivided 
into three known species:— 

The Quebracho Blanco. 

The Quebracho Colorado Chaqueno. 

The Quebracho Colorado Santiaguefio. 

The first of these is not,exploited to any large extent, 
on account of the low pftraeiitage of tannin and its being 
too soft to be classed as a hardwood. 

The Quebracho Colorado tree is an evergreen, the dark 
green leaves, like those oY the holly tree, ending in sharp 
points. The leaf of t(ie Chaquefto is isolated, whilst on 
the Santiagueflo it grows in bunches. , 

The Quebracho .Chaquefto is fjjr richer in tannjn, con- , 
taining about 21 per‘cent, of a catechol tannin ascagaiijst 
12 per c^t. in the casd of fhe Santiague"ho.. On the other 
hand, the latter grows ‘to a greater size, and is even harder 
flian the‘Chaquefto. * . • » 

• Both cl«c5ses of tsefc are slow growing—in exceptional. 
cases they reach a height of about 60 Tt. with a diameter 
of one metr^ or , The average tree fs, however,, 

smajibr, and floes not reach half this height, the trunk 
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generally measuring 15-20 ft. from the root to the branches. 
It is estimated that it takes about one hundred years for 
a tree to grow to maturity. 

• The quebracho tref is to a grtfA extent a solitaire, and 
is found dotted here and there; but in the richest forests, 
that is to say, in the Province of Santa and Gober- 
riacion del Chaco (Argentina), it grows ,in more or less 
close formation, at the rate of about twenty trees to the 
hectare. The heart of the tree contains the tanning material,* 
and the bark (with about 4-5 per cent, tannin) and outer 
rim are removed and discarded as waste, or used as fuel. 

An average analysis of the heartvvood, quoted by Paessler, 
is as ijpllows:— 



l*cr Cent. 

Tannin 

- ' 7-5 

■Soluble non-tannins 

2-5 

Insoluble matter - 

65-5 

Moisture - 

- <45 


100.0 


Glucose - - - -0.2 

('ane sugar - - - - 0.2 

This ap[)ears to be on the low side, as the heartwood 
usually contains at least 20 per cent, of tannin, as shown 
by Norton in America, thus:— 



Ter Cent. 

'I'annin 

- 28.2 

Soluble non-tannins 

2,1 

Insoluble matter - 

- 57-85 

Moisture - 

- 11-85 


• 100.00 


The sapwood is very ffoor in \annin, and as a rule 
only about 3 per cent, is present. 

Regarding o*ther constituents, Perkin and Gunnell have 
isolated^ ellagic acid ahd the yellbw colouring matter 
fi^tin. • • • 

The inception of the quebracho ihdustry in tlie domain 
of taryiing dates back to *the year 1878. In "the early 
seventies of the nineteenth century? 3. workmart employed 
in some tannery rfotiasd the coloration of the‘water in 
which sonte Quebracho sawdust \flss Jying,, and thought 
lit might contain some tannin. Experimerfts were made 
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Fig. 3.—Series of Chippers, Villa Ana Factory (Forestal). 











and proved conclusive, and satnplcs were sent in 1872 to 
Havre and Hamburg. * ’ 

At first the wood was sent to Europe and latter to the 
United States for the purpose of e.^tracting the tanniti 
therefrom, but afterwards, concurrently with the expand¬ 
ing production of European - made quebracho extract, 
manufactories for, the same purpose were established in ’ 
Argentina and Paraguay. 

The transport of the logs destined either for dispatch 
to other countries or for local factories for the manufacture 
of extract presents at times great difficulties, particularly 
during wet seasons, when the forests become swamped. 
The trees are felled by native gangs, the branchej are 
severed from the trunk, and the bark and soft outer shell 
removed. The logs are then carted by Waggons drawn by 
oxen to the light railway connecting with the factory or 
with the main line. At the factory the wood is conveyed 
to the chipper, which reduces the log into chips of some¬ 
what coarser nature than ordinary sawdust. The chips ate 
then put into diffusers, three or four of which arc connected . 
with one another, and water is added. In the diffusers 
the water and chips are boiled, and the solution is forced 
from one diffuser into the other by means of steam pressure, 
.so that the solution from the first diffuser comes into 
contact with fresh chips in the second, till the solution has 
passed through the last diffuser. From this latter one it 
is conveyed to closed depositing tanks, where the evapora¬ 
tion of the water is hastened through vacuum. From these 
receptacles it is allowed to fall through a slot, in the form 
of a .softish coil, into mould.** ^^n these it solidifies into a 
crystalline-like .solid of a 3 afk red semi-transparent nature, 
containing from 18-20 per cent, of moisture. 

Ordinary quAracho extract as it comes to the market 
is guaranteed to contayi *from 63-67 per cent, of tannin, 
and this standard is well maiirtained. Soluble quebracho 
extract is prepared by chemically treating l,he liquor with 
sulphites, whereby the, phlobaphenqf are rendered joluble 
and do not precipitate when the extract is made up reaejy 
for tanning The solid .soluble ” extract known as “ Crown^’ 
contains 6^-68 per cent, of tannin. This process was in¬ 
vented by'two Italian chemists, Lepitit and«T&glianj> and 
is aptly described in* a paper read by Mr Klepstein in 
New Yorlq and published in the Jo^nM Society Chemical 
Industry, from *whicl» the fallowing abstract is talcen :— ^ 

“JVtessrs Lepitit and Tagliam, after long experimenting, 
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discovered that fhe sulphurbus salts of the alkali metals 
such as sodium sulphiA, bisulphite or hydrosulphite, would 
so perfectly dissolve the reds of quebracho extract as to 
l&ep them soluble, npt only in cfcid water, but in the acid 
liquor of t|je tannin vat. They found also that these salts 
.so acted on the soluble tannins of quebracho extract as 
to prevent their precipitation in sour liqwrs; in short, they 
found that by treating quebracho extract with sodium 
bisulphite or other sulphites under suitable conditions, all 
loss of soluble tannin was prevented and all the insoluble 
or difficultly soluble tannins were made available by solu¬ 
tion. 

“The application of this discovery to quebracho extract 
eliminated all of its objectionable properties; made its use 
ix>ssible under all tanning conditions and in combination 
with the sour liquors of all other tanning extracts, thereby 
adding fully 25 per cent, to its value by saving and utilis¬ 
ing the tannins which had previously been precipitated and 
thrown away. In fact, it is not going too far to characterise 
. this di.scovery as one of the most important ever made 
affecting the leather industry. 

“Their success with quebracho led the inventors to try 
the same treatment on other tanning extracts. To their 
surprise they found exactly opposite results. 

“They found that the sulphite treatment has no good 
effect on chestnut extract and mimosa bark extract, their 
tannins remaining practically unaltered. It decomposed 
and partially precipitated the extracts of oak bark, sumac, 
valonea, myrobalams, and pine bark. After most thorough 
experimenting they founc^ quebracho extract to be the 
only one employed in tanning tliat is practically benefited 
by treatment with the salts of sulphurous acid.” 

Quebracho extract is amojig the IJuickest tanning 
materials known, tanning leather ig about one-third of the 
time required with ordinary oak bark, and gives great weight 
to the leather, thus making it specially valuable for the 
tanning of sole leather The illustrations accompanying 
tjiis section werg kindly supplied, by the Forestal Land 
Timber, and Railways Co. Ltd., J49 Leadenhall Street 
London, E.C., who are the JargesJ manufacturers ^f ordinary 
quebiacho Extract and the sole rryikers of “ Qown ” sbjid 
soluble quebracho extract. • 
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Fig 5.—Evaporators at Villa Ana Factory (Forestal). 
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Composition of Quebracho Extract. 



’ ^ Ordinary. 

• 

“CVown.” 1 


Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Tannin - - ^ - 

66.8 

65.8 

66.7 

67.9 

Soluble non-tannins - 

7.2 

9.2 

12.6 

12.8 

Insoluble matter- 

6.0 

6-S 

0.0 

0.0 

Moisture - 

20.0 

i8.S 

20.7 

J 9-3 


100.0 

100.0 

100.0 • 

100.0 



A note might be made here of an inferior type of 
quebracho— Aspidosperma quebracho bianco, Schlecht—belong¬ 
ing; to a different family to the true quebracho. Norton 

gives the following figures for this “ white quebracho " :— 

Leaves - -• - 27 per cent, tannin. 

Wood - - - 3 .« 

Rark - - 4 » 
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Sal Bark {Shorea roiusta). 

This bark is used in India as a tanning material, while 
*the timber from the tree is said to be one the most durable 
of Indian woods. The bark contains 6-9 per cent, of tannin, 
as shown by the following analyses :— 


Tannin - 

Soluble non-tannins - 
Insoluble matter 
Moisture ■ 


IVr Cent. j 

Per Cent. 

9-31 

6.6 

7-47 

8-3 

83.22 

78.6 


f>-5 

100.00 

100.0 


It will be .seen that the bark is not particularly rich in 
tannin, and the question of increasing the tannin content 
by a process of fibre removal has been carefully studied by 
Fraymouth in India. His process consists in passing the 
bark through a disintegrator, and the dust driven into a 
settling chamber by means of a fan. The result is a powder 
richer in tannin than the original matter, as is indicated by 
this chemist from his following analyses:— 



('(►nccrilr.ite. « 

1 Fibre. 

g 

• 

Per Cent. 

1 

Per Cent. 

I'annin 

' 2-33 


Soluble non-tannitjj 

8 .^ 4 j 

4.09 

ynsolublc matter 

Moisture - • - * 

79-25 

92.80 

• 



= 100.00 

I 0 C ?00 


In addition to tannin, the ^ ba,k also contains a large 
proportion of oxalates, the recovery on a Commercial scale 
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from which being the subject cif a patent j;ranted to Messrs 
Allen Bros. Ltd. and C. F. Cross, .Tom which it, might be 
gathered that the production of oxalic acid frorp the spent 
bark would prove a profitable side-line. The process, In 
outline, is as follows; The bark from which the tannin 
has been leached is extracted with a cold to per cent, solution 
of hydrochloric afid for three hours, and the acid liquoi' 
concentrated. Lime is then added to precipitate the oxalic 
acid in the form of calcium oxalate. This is sub.sequently 
separated and treated with sulphuric acid to liberate free 
oxalic acid, which is allowed to crystallise out. 

The leaves of S. rohnsta also contain tannin, but, as will 
be observed below, the relation of non-tannins to tanpins is 
on the high side :— 


• 

Young Leaves. 

Mixe<l Leaves. 

Mixed Leaves. 


J*er Cent. 

Per Cent. 

Per Cent. • 

I'annin 

<9-85 

7.64 

8.28 

Soluble non-t.annins 

18.90 

ib -37 

17-25 

Insoluble nuitter 

61.25 

75-99 

74-47 

Moisture - 



1 


100.00 

100.00 

100.00 


A sample of mixed leaves and twigs extracted with cold 
water gave 10.56 per cent, of tannin on the dry material, 
which represented about 41 per rent, of the total tannin 
present. . ' 

As sal bark gives alone a tough leather with a rather 
reddish tint, it has been found by Fraymouth and Pilgrim 
that, for local use in Indi,->, one-third sal with one-third each 
of gothar and karunda leaves giip the best practical results. 


Salai Bark (Boswe/iiq serrata, Roxjl*.). „ 

.This tree, according to a report by the Imperial Institute 
^Bulletin,' 1915, p. 351), yields a gum resin which is used 
in India by the natives in the treatment .of rheuigatism. 
At the same time Jhfe resin yields a turpentine ‘oil on 
distillaticJIi. The bark has been excanified by Pilgrim, who^ 
finds—on thejdry niatet;al7-i3 per cent, of tanidn and 21.9 
per-cent, of ndh-tannins. 
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Silver Fir (Himalayan) {Abhs Webhiana, Loudon). 

The only analysis [published is by Trimble, showing a 
tannin content of 6.9 per cent, on th'i air-dried bark. 

Snow Bush [Ceanothus velutinus). 

The leaves of this Californian shrub contain about ly per 
cent, of tannin. It is a satisfactory tannihg agent, but has 
no plumping properties. 

Spruce, Western. 

Samples examined by Benson and Thompson gave the 
following results:— 



Sawmill Bark. 

Sawmill Slab. 


Ptr Cent. 

PtT Cent. 

Tannin 

S .88 

3-69 

Soluble non tiinnins 

6.42 

6.79 

Insoluble matter - 

72-47 

8 o -37 

Moisture 

•S -23 

9-*5 


100.00 

too. 00 


It is remarked that it is probable that the logs from which 
the above samples were taken had been floating in water 
for some time. 

Strephonenia Kernels. 

These West African kernels contain 41.8 per cent, of fat, 
calculated on dry matter, and the residual meal has been 
found to contain a fair proportion of tannin. Leather tanned 
with the material would possess a dark colour, owing to the 
purplish-red colour of the extract. 

An analysis made at the Imperial Institute of the fat- 


free meal is as follows:— 

I'er Cent. 

Tannin ... - - 30.7 

Soluble non tannic’s - ^ 1-1 

v Insoluble platter - - ■ 44 3 

Moisture - - - - - 7 < 3 

lod.o 

< I , 

Ash ' - ’ - '■ - 3,3 

Colour of 0.5 pCi cent, tannin solution— 

Red* - ■ ^ 7-4 

Yellow • - - - - i 5 ' 9 . 
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Sulphite Cellulose Extract (wood pulp extract, Spruce 
extract, Fichtenholz). * 

During recent years, IS»ge quantities of this material ha»e 
been used for tanning purposes. Alth'ough it contains no 
tannin (or perliaps traces), it has propcrtie.s whcteby it can 
convert pelt in leather, and, being of vegetable origin, can be* 
considered in the present book. It is [rrepared from the 
waste liquors resulting from the “sulphite” process of paper¬ 
making, The following is a reprint from the Leather World 
of an article written by the pre.sent author, giving some 
general information regarding this extract:— 

In the process of paper-making, pine wood, etc., is t»catcd 
under pressure with a chemical (calcium bisulphite), with the 
result that almost everything except cellulo.sc is di.ssolved, 
this being left behind in a very pure condition. Now, up to 
thetime when this liquor was suggested as being useful for 
tanning purpo.scs, it was usually allowed to run to the drain, 
being considered useles.s. At the pre.sent time this is, b^ 
various proces.ses, worked up to foim what we now generally ' 
term sulphite cellulose c.xtract. 

The method of treating the liquor has been the subject of 
many patents, both in England and abroad, and to indicate the 
various proccsse.s u.scd, the following are quoted as c.xamples:— 
English Patent, No. 18,332 of 1914 (Horrocks and Tullis), 
states that a tanning extract may be prepared from sulphite 
cellulose liquors by treatment with some soluble salt, such as 
magnesium sulphate. The mass which is precipitated is 
pressed off and dissolved in hot water. 

English Patent, No. 24,196 o(. 1914 (Byrom), is rather more 
complicated, and says that the Concentrated liquors are treated 
with phenols, amino-compounds, or naphthalencdisulphonic 
acid, or with mixtures of t|iesc, or with the middle oil or 
heavy oil from the distillation of^coal, when a soluble light 
tanning material will be obtained. 

A process introduced by Landmark consists in concen¬ 
trating the liquors in order to volatili.^ any sulphur dicixide, 
and next treating them with soda. The limey's then reiTiovedi 
by the addition of a suitjible cliemical, and the clear liquor 
de(^nted off, from the precjpitatfj which is formed. This 
liqiyar is next^evaporated ^o a thick consistency, to forny an 
extract to b| u.sed for tatinmg purposes. , 

It is seen, then, that tlje processes ^)ut forv^art^ for the 
utilisation of thesj waste liquet's are very varied. It is almost 
certairuthat the tanning properties (jjT any) of sulphite cellulose 
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extract are due to substance',' or group of substances, other 
than actual tannin such^ as is present in ordinary vegetable 
tanning materials or extracts. F. Small, in the Report of 
a Commission of the,American Leather Chemists’ Associa¬ 
tion (1913),, states that no substance with the property of 
fannin could be isolated from cellulose extract. 

This fact is fully borne out by the pre.scnt writer, who, in 
making a careful examination of an extract, failed to detect 
by chemical methods any substance having the reactions of 
tannin. It is interesting to note that a suggestion as to the 
possible tanning power of the.se extracts was put forward by 
Professor Smithells in a discu.ssion on a paper by Procter and 
Hirst (/..S'.CT./., 1909, p. 293). He remarked that if a substance 
dissolved out of the wood by calcium bisulphite was of an 
aldehydic nature, then the resultant extract might have some 
tanning power by virtue of these aldehydes. Little informa¬ 
tion, however, is available concerning the constituents' of 
sulphite cellulose extract posse.ssing any tanning properties,^ 
ahd much valuable work could be done in this direction. 

With regard to its tanning properties, much diversity 
of opinion exists. Procter {J.S.CJ., 1909, p. 293, and 
“Tanners’ Year Book,” 1909) says that, using this extract 
alone, it is almost impossible to make anything re.sembling 
leather; at the .same time it may be used in conjunction with 
the ordinary tanning materials. 

A paper in connection with the blending of abstracts with 
sulphitecellulo.se has been published in America { Jour. Anter. 
Leath. Chem. Assoc., 1911), wherein it is indicated that when 
cellulo.se extract is used for blending, a loss of a certain 
amount of tannin appear;^ to take place, and if more than 
30 per cent, of the cellulose e:ttract is used in the mixture, 
the resulting leather has a tinny feel. This defect is more 
pronounced as the amount of splphitc cellulose extract is 
increased. When used alone the leather is very tinny, and 
the grain harsh, as well as having the appearance of not 
being thoroughly tanned. Procter mentions also that one 
disadvantage which appears to render, the continued use of 
telluldse extract in liquors almost impossible is that ap¬ 
parently there collects in the fiquor^ a certain cqnstituent of 
the cellulose extract whiqh tennis to produce brittle s^pd 
tendi^r leatVief. 

Dr Parker, at the Eleventh Confa-ence of tfie I.A.L.l’.C., 
introducer! (pr cfisctf.ssion the value of sulphite cellulose 
extract, during which it was said that these extracts could be 
used, buPthe subjett was ope which required further; invpstiga- 
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tion ; also that it had been already shown ^that these extracts 
have the power of combining with (*elt, with the, production 
of leather of a kind. • . 

The present writer Tifcs also succeeded in tanning ptlt 
with a sulphite cellulose extract. The .appearance of a 
section of the resulting leather was similar to the ordinary 
vegetable-tanned^naterial. It was, however, very empty and 
thin, as well as possessing the drawn grain already referred 
to. On the other hand, the tinniness spoken of by other 
investigators was quite absent. In spite of this, it was 
without doubt that the pelt had been changed from such into 
a type of leather. Such leather, in the writer’s opinion, 
would be of little value for sole leather purposes, , 

Dr R. Lepetit (“ Tanners’ Year Book,” 1911) expresses his 
opinion by saying that “ the use of sulphite cellulo.se will 
certainly not improve the quality of leather.” 

• Using sulphite cellulose extract alone. Hurt {Jour. Amer. 
Leath. Chem. Assoc., 1913, p. 80) has evidently obtained far 
better results than those of the present writer quoted above. 
In his paper he .says that “sulphite liquor properly prepared* 
produces a leather which is stronger than leather which I 
have ever seen tanned with any other material, .shows no 
signs of decay, and which by actual test has proved to be 
outlasting both hemlock and oak leathers.” 

Taking into consideration all the variou.s ob.servations 
given above, it is certain that cellulo.se extract will tan ; but as 
the conclusions as to its actual value seem a little diverse, it 
may be that the quality of the leather is dependent upon the 
method of manufacture of the extract. This suggestion of 
the writer’s seems feasible in Jtgljt of the fact that it has been 
previously shown that to pfeparc an extract capable of tanning 
pelt the lime present in the crude liquors must be removed. 

Another interesting point Ls, to what extent and how is 
the cellulose extract taken up by the pelt ? It is understood 
generally that if used at the coinmencement of the tanning 
process, and not in excess, it will combine with the hide 
substance in such a, planner as t^ be incapable oj" being . 
washed out by water. On the other hanth if used f«r fill^ig 
purposes it is stated to* be ’quite easy of detection in ag ' 
aqueous extract of the leather. ^ 

Loveland, however {lour. Amer. Leath. Chmu.'Assoe^igi j), 
was unable*lo detect, by chen\ical means, sulphfte cellulose in, 
a leather S'hich had been tanned in a cellulose ^quor of 50° Be. 
This would certainly show tfiat the material is firmly fixed by, 
the Jiide, substance. Such a conclusion has also been arrived 
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at independently ^by Lauffmin and Moeller. The latter 
investigator, has al.so .shavn that if hides are tanned with a 
liquor containing a vegetable tanninfj material together with 
sul^jhite cellulose e.xtract, they exert- in the liquor a selective 
action, using up in the first place the tanning material, and 
then, if not fully tanned, the sulphite cellulose. If, however, 
enough of the former is present, very little (if any) absorption 
of the latter takes place. 

Let us now consider for a while the com[)osition of these 
extracts. To begin with, no tannin is present, although it 
will be noted from the figures given below of analyses by 
Kitner {Gerber, 1911) that there are present .some substances 
capablq of being absorbed by hide powder:-— 


Absorbed by hide powder 
Soluble non-tannins - 
Moisture 


Per tent. 

Per Cent. 

J‘er Cent. 

22.8 

22.6 

aS-8 

27-5 

28.2 

28.0 

49.6 

49.0 

46.2 

99.9 

99.8 

100.0 


‘' An analysis of a sulphite cellulose extract, done by the 
present writer by the official l.A.L.T.C. method, gave the 
following results :— 

Per (xnl. 

Absorbed by hide powder 19.7 

Soluble non tannins - 38.6 

Moistuie - - - 41.7 




Ash (mineral matter) 
Glucose - 
Protein matter 


100.0 

8.16 

13.48 

0-45 


The following figure.s, by Landmark, show the composition 
of various sulphite cellulose extract^:— ' 

I Tan- ! Non- I 
nin. i Tans. 

^ -A'-; 

4 Ct-iu. ^ 

Pionier extract - -: 25,8 

Hansa extract (with gambler) 2p.o 
Saxoni^ (P. Golden & Co.) - i 24.7 
Excelsior - ' - - - ib -55 


Hoesch 

Muskegon 


Pir 

Cenj 

27-4, 
3 /-3 
20.1 
33 - 8 *> 


I 30-73 j 19-5 o 


Insol. 

Moist. 

Ash. 

Sugar. 

^ Per 

Per 

Per 

Per 

Cent. 

Cent. 

Cent. 

Cent. 

0.0 

46.8 

.8-5 

8.0 

0.1 

39-6 

. 7-9 

5-3 

II. 6 , 

0.0 

5.S-2 

3-9, 

fO.O 

49-65 

12.16 


4-63 

46.85 

\(>o 

i 

4 V ?3 

46,85 

2.0 



' 
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Sumach {Rhus coriarid). 

Without doubt, the ground leaf of the sumach'plant is one 
of the best known of tjnning materials, especially among 
light leather tanners. The bulk of thd sumach imported into 
England comes from Sicily, where its prbduction forms an 
important industiy. Here two varieties are known; mascolino 
(male .sumach) and femminello (female sumach), the former 
being the most valued for tanning purposes on account of its 
comparatively high percentage of tannin. A nice, light, dry 
.soil is es.sential to good cultivation coupled with warmth. 
Under these conditions it flourishes very well, although in 
some parts of Sicily it grows quite freely at altitudes of 
2,000 ft. above sea level. * 

The leaves of the plant are gathered usually between July 
and August, and allowed to dry. They are then ground in 
specially constructed mills, and the povvder subsequently 
submitted to a purification process termed ventilation. Here 
the ground leaves are blown by means of a fan into .settlyig 
rooms, leaving such impurities as sand, iron, etc., behinr^# 
This treatment results in a very clean product, a point on 
which the Italian Government are very jrarticular. 

Good commercial sumach appears on the market as a 
light yellowish-green powder containing appro.ximately 2C-27 
per cent, of a pyrogallol tannin, although wide limits of 
variation may be put at from 25-30 per cent. When lower 
than 25 per cent., adulteration with other leaves is suspected. 
As adulterants, the following are used; Pistacia leiitiscus, 
TamarIX a/ricana, and Ailaiitus gladulosa. 


—-- - - - - - 

• • 

PistAcia 

Tainarix 

Ailantus 

• 

I.ciUibCtis. 

Africana. 

GJadulosa. 

* \ 

1 Per Cent 

Per Cent. 

Pei Cent. 

Tanning matter absorbed by hide 

13.8 

9.1 

1 r.2 

powder 

Non-tanning matter, soluble 

#0.5 

25-3 

• 20.4 

Insoluble - - , ^ 

58.2 


• 60.0, 

Moisture * - ^ 

8.S 

8.0 

8.4 

• » • 

• • • 

• 

100.0 

190.(3 

• 

^eo.o 

-.- ^ -•. 


— 

— 


Some samples which ^a^'e been examined*by*the author, 
gav^the,followrng results:— ^ • • 
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PenCent. 

Per Cent. 

Per Cent. 

Per Cent. 

Tannin - - 

- f. - 26.3 

25.8 

27.2 

27.7 

Soluble non-tannins 

- i6.y 

17.1 

17.4 

16.2 

Ii^oluble mdtter 

■ 47-5 , 

' 46-7 

45-6 

46.0 

Moisture 

- 9-,3 

10.4 

9.8 

lO.I 


100,0 

100.0 

100.0 

TOO.O 

Ash 

- 6.5 

6.9 ‘ 

6.8 

7.2 

Sand 

1.1 

0.8 

1.2 

1.1 


Lamb in a vcrj- comprehensive article in Leather World, 
1911, p. 111 c/.sci/,, divides the various qualities of sumach 
into three categories, giving the following typical figures 



F.air 

(iood 

Kxcellent 


Qualify. 

(Jualily. 

Quality. 


Per Cent. 

Per fent. 

Per Ceirt 

Tannin 

24.2 

26.4 

28.9 

Soluble non-tannin mailer 

16.8 

17.6 

15-7 

Insoluble matter 

52.0 

48.2 

47.2 

Moisture - - . - 

7.0 

7.8 

8.2 _ 


100.0 

too.o 

100.0 

Ash and mineral matter - 

9-5 

8.8 

8.0 


In badly prepared material, the foreign matter, such as 
stalk, etc., tends to lower the tannin content, and the following 
figures by Andreasch quoted by Lamb illustrate this point:— 



Tannin. 

Non.Tannins. 




Pen CeiiL 

Per Cent. 

Dry raw material <■ 


( 

20.70 

19.00 

I9.II 

16.70 

After winnowing 

- 

1 

\ 

24.91 

24.28 

' 5-75 

16.67 

After-ventilation - ^ 



25.82 

16.48 

'\fter host grinding - 

- 

- 

27.28 

16.11 

After ventilation and second grinding 

- 

29.98 

16.44 

Stem and leaf-Veins only - 


f 

14.70 

11.70 ( 

- 

1 

<1 

V. 

8-30 , 

14-43 . 



”•53 

^ 17-77 

Sumach baf, parenchyma only 

, * * 

1 

1 

23-41 

29-';5 

17.17 

15.89 
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The tannin present in geniiine sumacli is of the pyrogallol 
class and is very mild in character. Incidentally it is readily 
decomposed when boiled with water, and for this rea.son the 
leaves when luscd in praltfice are never e.xtractcd' with boiling 
water. It appears from work by Parker and Procter that the 
be.st temperature for sumach extraction is-betwijen C., 

while if it is boiled for half an hour, at least 25 per cent, jof 
the tannin is clc.'Hroycd. This is a point to which the atten¬ 
tion of tanners is particularly drawn. 

R. coriaria contains free gallic acid and the colouring 
matter myricetin. 

The cultivation of various species of sumach has received 
careful consideration in America, and a few years ago an 
interesting bulletin was published by the U.S. l)ei!artment 
of Agriculture. P'rom this publication are taken the follow¬ 
ing notes on the cultivation of sumach in that particular 
country. 

■Species of sumach grown in North America are :— 

White sumach (A’, glabra^ L.). 

Dwarf sumach (A’, copalliiia, L.). 

Staghorn sumach {R. hirta, L). 

P'ragrant sumach (A. (Xroiiialico, Ait.). 

American smoke ixcc.{R. coliiioides, Nutt.). 

Jamaica or coral sumach (A’, melopium, L.). 

Poisonous sumach or elder (A. vernix, L.). 

Poison or three leaf ivy (A. radienu;., L.). 

As indicated by the names the two latter species are 
poi.sonous. The first three species seem to be those most 
favoured, and analyses ,b^*‘V^itch and Rogers show the 
following results:— 



Tannyi in Lcavcf^nd Stems. 

Tannin in Stalks. 


Aver:^;e. 

Max. 

Min. 

Averaije. 

Max. 

■ Min. 


• • 


P 





Per Cent. 

I'ert.nt. 

Per Cent. 

.. 

P?r Cent. 

. 

• 

Per Cent. 

Percent.* 

Dwarf sumach 

28.^5 

35 -oi 

19.46 

7-77 

9.94 

509 

• 


• 





White •„ 

24. m 

28,08 

2 I- 3 S 

6.84 . 

7 - 30 *' 

6.19 

• 

• 

• 

I 


• 

Staghorn „ 

27.6^* 

• 

^ 0-59 

2 fS 3 

7 .o> 

^.09 

6.45 

• 



- ..... 



• 
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Further analyses of Americtn species of sumach by F. A. 
Blockey {J.S.C.I., r902) ^re;— 


< 

• 

1 

1 



Colour 

Botanical 

Name. 

^ From- 

Tanning' 
Matter, j 

Non- 
i Tanning 

Insol. 

Water. 

Measurement. 


Matter. 

l 

1 


1 

Red. 

Yellow. 





i’er ' 

I’er 

Per 

Per 

Per 1 

Per 



Cent. 

C'ent. 

Cent. 

Cent. 

(’em. 

Cent. 

Hhusjilabia - 

Southern Slates, 


16.5 

51.8 

7.1 

'■3 

3-2 


U.S.A. 

R. ty]>hina 

Vir};mia 

12 7 

; us-s 

; 60.4 

11.1 

3’5 

8.0 

R. aromaiica 

U.S.A 

12.6 

; 10.1 

64.9 

12.4 

5-9 

14.0 1 

R' cotonoid^s 

,, 

20.4 

j 12.6 

53-3 

i.i -7 

3-3 

.^■3 1 

R. semialala - 

,, 

4.7 , 

«.5 

75'3 

115 

22.4 

64.0 

R. metojiiiini 


8.2 ' 

1 

13-0 

08.5 

10.3 


■■ 


The question of utilising the spent leaves has also been 
investigated, but there appears to be very little manurial 
valpe in this by-product. This is gathered from the fact that 
/;pmmcrcially extracted leaves and leaf stems with a 5 per 
cent, moisture content only gave about r.7 per cent. CaO, 
KjO o.i per cent, and l’,,0- 0.2 per cent, on chemical 
analysis. It is pointed out, however, that the organic matter 
would be useful on land deficient in this .soil constituent. 

Sumach extract, used largely as a substitute for sumach 
leaves, is made by extracting the natural material and 
evaporating the liquors to a sp. gr. of about l.20-1.22 con¬ 
taining from 26-30 per cent, of tannin. 

The quality of sumach extract is particularly dependent 
upon the method of extraction, and the action of air at an 
elevated temperature would' rap/dly cause deterioration in 
both tannin and colour of this material. 

Two examples of yield are given by Dumesny and Noyer 
in their well-known book ; in the 'first, 43 per cent, of dry 
extract was obtained by a coid extraction, corresponding to 
92 per,pent, of 25 Bd. liquid extract. With hot extraction 
(8o°-9o'’ C.) a 78 per cent, ^ield of 25“ Bd. extract was obtained. 

In pf^ctice, sumach is ‘used very largely by light leather 
fantiers in the manfifacturc of sheepskin leathers ; retanning 
with sumach is often carried oilt on sev^eral classes ot leathers 
after stripping vyith borax abd washing. Such a ‘rctanning 
helps to clear .the grain of the leather ^nd effecte a partiaf 
bleaching, thus serving as a goo'd ground for the production 
of light shades. “ « '■ < . 

* The bar^ts from spveral members of Rhus'sp. grown^in 
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India have been analysed by I’ilgrim anci Fraymouth, who 
find the following tannin contents ba.^ed on*the dry bark:— 

R. mysorensis - Twig bark 18.52 per cent. ^ 

R. acuminata • Bark , 9.78 „ 

R. semialata - „ . 7.84 „ 

• 

Sumach, Indian {R/ius cotinus). 

Both leaves and bark of Indian sumach contain tannin, 
the former to the extent of 18-22 per cent, (when collected 
in the autumn) and the latter from 8-20 per cent 



90 


JANNINb MATERIALS 


T 

Tanskehi Bark. 

This is,the native name of a New Zealand tanning material 
, containing about 28 per cent, of a ratlier reddish coloured 
tannin. It has been proposed to make an extract from the 
bark in such a manner as to lessen the high amount of reds. 

Tea {Camellia thea, Linn.). 

Although not u.sed to any large extent for tanning purposes, 
tea amtains a fair proportion of tannin. A sample of tea 
fluff examined by Fraymouth g.ivc 8.38 per cent, of tannin 
calculated on the dry matter. The colour of a J per cent, 
tan solution is very high. Other analy.scs, made at^the 
Imperial Institute and published in the Bulletin, are 
tabulated below :— 



Ujjanila 

Tea. 

Indian 

Tea, 

Average. 

Cliina 

Tea, 

Aveiage. 

East Afric.i 
Tea. 

Fiji 

Tea. 

Moisture 

IVr Cent. 

8.05 

I’er Cent. 

0.0 

I’er Cent 

0.0 

Per Cent. 

8.0 

I’er Cent. 

10 6 

Tannin 

9-5 

9.2 

S'2 

9.6 

7-9 

Total extract ' 

- j 3 f<-o 

3>'7 

24'3 

‘ 33-9 

26.2 


^ \ 

• • 

. _ 

i 

-- _ 


It will be seen th.at even if waste tea could be used locally 
as a tanning agent, the amount of non-tannins substance 
present is high. 


Terra Japonica (see Gambier, p. 27). 

Teri f’ods {Ceestklpima digpial). • 

These pods are very i^ich in^ tanning matters as will Jse 
.seen./rom* tire following analysc.s^ made by ^the Impejial 
Institute:— 

> A known weight of the sample (Ugested veith 109 times its weight of 
boiling wat^r for ten niinutes. • 
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1 

-•_ 




On Dr^ 

Matte#. 


Origin. 

Moisture. 

— 

Ash. 


< 

Tannin. 

Nt>n- 1 'annin,s. | 

» 


Per Cent. 

J'er Cent. 

«i 

Per (’etU j 

Per Cent. , 

Burma - 

•i 1.07 

53-82 

15.88 

2,28 


ro.93 

53-86 

16.54 

3-76 

Assam - 

I 1.40 

59-89 

• 4-31 

1.84 


13.72 

45-45 

18.95 

2.30 

Burma - 

'317 

59 - 5 ° 

23.10 

2. ro 


10.8 

54-5 

18.50 

2.78 


These analyses are of the pods freed from tlie hard 
spherical seeds they contain. Like other tanning “pods” 
C. digytKi gives infusions which are sidiject to rapid fer¬ 
mentation. 

It gives a light coloured .soft leather similar to divi-divi, 
and the shade does not materially alter as the result of fmar 
weeks’ exposure to sunlight. •' 

“Tizra” (“Tizra Sumach," “Tezera”) {Rhuspcutaphylld). 

This material, found to a large extent in Morocco, contains 
an appreciable amount of tannin, and is largely used by the 
Arabs as a tanning material. The leaves apparently are 
only used in dyeing for the production of yellow shades. 
Two samples of “tizra” from Morocco examined by the 
author gave the following results :— 


. • 

• 

Roots. 

Wood. ^ 

• 

Per Cent. 

Per Cent 

Tannin- - » * ■ «- 

29.1 ; 

23.0 

Soluble non-tannins - - - 

2.6 \ 

,3-6 

Insoluble matter ----- 

56.6 i 

6C.5 

Moisture - . ^ - - - , - 

'■•7 ; 

12.9 

• 

• • 

foo.o 

; • 1 

1 lOO.O* ^ 

Colour or0.5 per cent, tannin solution :— 
Red • - - . - • 

i.\j6 . 

, 8.2 

• Yellow* ------ 

27-3. 

! '* 9-5 

• 

_1__ 

'_ . 4 


The tannin in,bothrtroots aad wood was of thtf cafechol group. 
The abovS analyses represent true R. petitaphylla, S 
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sample of which was kindly Identified as such for the author 
by the Director of Kew,Gardens. The manufacture of extract 
from R. pentapkyllii has been patented by Marty and Pradon 
ir. F.P. 439,784, 1912. 

Turwad Bkrk (Turwar, Avaram, Avia, Awal) (Cassia auric- 
ulata). 

This Indian tanning material has been the subject of 
extensive investigation by Limaye, Melid, and Fraymouth 
and Pilgrim. It is akso mentioned in earlier reports on the 
Indian leather trade by Guthrie and Chatterton. 

The tannin present belongs to the catechol group, and 
appears to be fairly easily extracted by water. P'xperiments 
by Mehd on this point gave the following figures ;— 


•- .-.— 

'— . 

—.. - 

Temperature. 

Tannin. 

Non-Tannin*;. 

LlcKrer-t. 

I*er Cent. 

]*crrent. 

30-40 

IS-S 

10.0 ! 

40-50 

16.6 

11.2 1 

50-60 

' 9'5 

II.8 ! 

85-90 

22.1 

I r .2 1 


The tannin content varies from 15-19 per cent, although 
20 per cent has been recorded as being |irescnt in the bark 
taken from the lower part of the plant, which, as pointed out 
by Limaye, is usually richer in tannin than bark from the 
upper parts of the jrlant. 

Below are given the compo.sition of a few selected samples 
and .some commercial samples examined by Limaye:— 



Tannin. 

SoluI>Ie 

Non-Tans. 

Moisture. 

Insoluble 

Matter. 

Commercial Samples — 

Per Cent. 

Pei Cent. 

Per Cent. 

Per Cent. 

Poeaia market - 

16.8 

5-8 

7.8 

69.6 

Bombay market - 

18.1 


9.6 

64.4 

Ahmt,dnagar market 

14.4 


13-3 

63-4 

From Palanpur ' - 

18.V 

' 6.5 

11.6 

63.2 

1 From Tandur - 

iy.e 

' 6.1 

10.6* 

<' 5-7 „ 

Picked Samples— 




Chafoli (3 ytars)[jWC'' - 

17.90 

18:80 

p p 

0 0 

8A7 
. 8.85 

62-53 

6i-75 

Baramati( 3 y 6 ars){,W 7 

18.40 

20.9 

9.90 

10.^ 

11.07 

"io -3 

60.63 

58.3 
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It may be taken that for tile tanning of light leathers 
lintended for bookbinding, turwad bajk is hot of much "use, 
but for other purposes, especially when used in conjunction 
with myrobalams, it finds lijany satisfactory applications. • 
The colour of leather tanned with turwad is of a light 
yellowish colour, which is affected by sunlight,* turning a 
reddish .shade. 


u 

Ulmo {Eurcryp/iitt (ordifolin, Ca\-.). 

The bark of this tree is largely used in Chile for tanning. 
An extract is made and exported mainly to the United State.s, 
A sample of such extract, presumably liipiid, examined by 
Pae.sslor, gave 21.9 per cent, tannin and 10.2 |)cr cent, non¬ 
tannins. its great disadvantage is its deep colour, which to 
some extent resembles that of mangrove. 
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t ( 

Valonia {Quercus agifops, Linn.). 

The valonia of commerce consists of the acorn cups of the 
Turkish oak, while another variety is obtaii'.ed from the Greek 
Archipelajj;o. From invc.stigations made by Parker and 
Leech {J.S.C.I., 1903, p. 1185) it is clear that the Smyrna 
variety is to be preferred to the Greek, both from the point 
of view of tannin content and bloom formation (ellagic acid); 
but the Greek variety is stronger in acid-forming properties. 

Tfee following table of analy.ses is by Parker and Leech 
{loc. at.) and shows the composition of— 

(1) The whole valonia. 

(2) The cup separately. * 

(3) And the “ beard ” attached to the outer surface of 

the cup. 



. 

Tannin. 

Non- 

Tannins. 

Insolublc- 

Mattei. 

Moisture. 

Glucose. 

Smyrna — 

Per Cent. 

Per Cent. 

Per Cell! 

Per Cent. 

Per Cenl. 

Valonia - 

32-43 

12.5 

43-07 

12.0 

2.05 

Cup 

30-99 

12.79 

44.12 

12.0 

1.60 

Beard - 

43.61 

14-45 

29-93 

12.0 

2.05 

Greek — 





Valonia - 

32.07 

12.96 

42.97 

12.0 

1-5 

Cup 

27-37 

-12.96 

47-71 

12.0 

1.05 

Beard - 

41.03 

13.96 

33-01 

12.0 

1-55 


It is known that the- best quality Greek valonia is 
collected during April, and the most inferior grade late in 
the year, the selections being known as— 

* ‘ ” 
l\) April collection—chamada. 

. (3) Septei'nber-October'collection—rhabdi^to 

(3) Later, after the rains—charcala. „ 

7 'l.e latter are very rarely, if evej, used for tanning, owing 
' to their low tannin.content. ' ' 

The formation of bloom is ,on'e of,the characteristics of 
‘ valonia, and is a property taken advantage of by sole leather 



TANNING MATERIALS, 95 

^ • 

tanners. It goes to produce a# solid, firm leather of satis- 
.factory weight. Parker found that Smyrna* valonia gave the 
highest yield of bloom, and that 75 per cent, of the’ total was 
deposited in leather withi% the first fortnight. In’the layers 
the property of bloom formation is fully'appreciated. 

As is the case with most tanning maIerial,S( successful 
attempts have be^n made to manufacture an extract of* 
Valonia, and a liquid variety containing about 26 per cent, 
of tannin is on the market. 

The solid extract in powder form is known by the trade 
name of “Valex.” This is manufactured in Smyrna by a 
particular process and is said to contain fioni 64-65 per cent, 
of tannin and 23 per cent, of non-tannins. A careful analysis 
by Paessler (Collegium, 1907, p. 903 ct seq.) gave * 



I'cr Cent. 

Tannin 

- 68.0 

Non-tannins 

- 24-.I 

Moisture - 

- 7-5 

Insolubles - 

0.2 


100.0 

A detailed account of the collection, etc., of valonia 
appeared in “The Tanners’ Year Book” for 1912, while 
.some additional remarks are contained in an article in 
Bulletin, Imp. Inst., 1912, p. 645. 



96 ^ ' XANNFNGr MATERIALS 

w 

Wattles (see Mimosa, p. 51). 

n 

West Indies (Various tanstuffs from). 

Apart from other West Indian tanning materials men¬ 
tioned elsewhere, Sack {J.S.CJ., 1906, p. 4^6) has examined 
a few of minor importance and his results are tabulated 
below:— 


1 

[ [ iTannin. 

Moisture. 

Tannins. 


^ ! PerCtat. 

J’er Cent. Per Cent 

Oeniabarklak - 

Jhgonia ina:qualis i Bast 14.0 

7.0 ; ... 

Krappa - 

(iarapa guyanensis > „ 6.0 

5.0 ; .. 


Cassia florida j Bark 2.5 

4.1 : 58.0 

! 

„ : Husk lo.o 

i 

1 

1 

„ Seeds lo.o 

44.7 oil 


Western Larch {Larix ocddaitalis). 

The material has been analysed by Benson and Jones, 
who give the following figures for the wood and bark 



1 

1 

Wood. , 

1 1 

Itark. 


Tannin 

1 Soluble non-tannins - 
' Insoluble matter 
Moisture - 

Per Ceiil. ' 

! 6.7 ’ 

ir '28-9 
i 61.6 

7.8 

Per Cent. 
10.6 1 
6.4 j 
72.0 i 

II.O j 



' I oo.*o 

100.0 

White Birch (see Birch bark, p. 

16). , ■ 


C 

■Willow Bark { Satix , Sp.). 

*- 



The bark of the osier {^alix vimindlis), used .m basket^ 
making, contain,*) from 7-10 per cent, pf tannin. Jhe tannin 
contents of otlier species vary .from 2-‘i6 per cent, These 
barks are laojely usecl ifl Russia for tanning purposes. 

Wood Pulp Extract (see Sulphite cellulose, p.!,8i). , ,, 

* ' 1 . 
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Y 

Yellow Cutch (see Gambier, p. 27). 


Yellow Pine {Pimispoiiderosa). 

This wood is largely used for boxmaking, and the saw¬ 
dust resulting is considered by Henson and Jones as a possible 
raw material for extract making. Its composition is :— 


Tannin 

Soluble non-tannins 
Insoluble matter 
Moisture ■ 


Wood. 

Hiirk. 

Her Cent, 

Her Cent. 

8.0 

10.0 

8.0 

8.3 ; 


76.S 1 


4.0 


1 

100.0 i 


The bark of n/vV.v, commonly termed pine bark, contains 
about 11 per cent, of a catechol tannin together with some 
sugary substances. It is widely used on the Continent in 
the form of extract. 


Yew (Tm ns baccata\ •. , 

This bark is rich in tannin, and a sample of Japanese 
origin was tested* by Trimble and found to contain 19.55 
per cent, of tannin on thq aft-dried matetial. 



Minor Tanning Materials of Latin America. 

{Compiledfrom Special Agents' Bulletin, No- 165, U.S.A., by T. H. Norton.) 
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• INTRODUCTION 


The tannins are a group of similar astringent substances 
occurring in various parts of plants, /.e., leaves, bark, wood, 
roots, etc. Two main properties common to all tannins 
are :— 

(1) Formation of a dark colour (blue-greenish black) 

with iron .salts. 

(2) Formation of an insoluble tannin-gelatine com¬ 

pound with solutions of gelatine or glue, this 
reaction being .somewhat similar to the forma¬ 
tion of leather by the rendering of hide fibres 
insoluble in water. 

All tannins are not identical in chemical composition, 
although they are all compo.sed of the elements carbon, 
hydrogen, and oxygen. Hence they belong to the organic 
group of chemical compound.s, and as on decomposition 
by appropriate methods they yield phenolic substances, 
they are classed with the aromatic serie.s. The cla.ssifica- 
tion of tannins for technical purposes is based on the 
decomposition products formed by the action of heat. In 
the main one of two substances is formed, pyrogallol or 
catechol, while in some instances phloroglucinol is pro¬ 
duced :— 


Pyro^Uol Cateihal l'hloroy;lHcinol 

C„Hs(OII):, , CVI,(OH), C„ll,(OII)j 

OH OH OH 



It w^ll be noticed that pyrogallol and phloroglucinol 
(iiave the same formula, but a different arrangement of 
^he hydroxyl group* fOH). Such substances are termed 
isopieri*, and the difference in structural,* arrangements 
accounts for, the difference in properties of ffie two sub- 
stancti. 



4 TANNING I^ATERIALS ’ 

The tannins, tHfeh, are* divided into two mait\ groups, 
catechol and pyrogallol tannins. 

'Catechol T^nnins.T-Birch barl^ oak bark, quebracho, 
mangrove, ulmo, gambler, mimosa bark, hemlock, mallet 
bark, lentisco, pine bark. 

Pyrogallol Tannins.—Myrobalams, valonia, algarobilla, 
oak wood, galls, chestnut wood, willow barkf sumach, babool. 

, Other marked differences, noticeable from the practical 
standpoint, are:— 

Catechol Tannins .—Deposit “ reds ” or phlobaphenes, 
and often form but very little acid. 

Pyrogallol Tannins .—Liquors of pyrogallol tanning 
materials deposit a whitish substance, ellagic acid, 
generally give a fair amount of acid, and produce 
on the whole rather softer leathers than the 
catechol tannins. ’ 

Hence one sees the point of the present-day mixed 
tannages, />., the use of more than one tanning material 
in the preparation of liquors. Both “reds” and “bloom’” 
are capable of being absorbed by hide during the tanning 
process, and have value in giving weight and solidity to 
the finished leather. The “reds” or phlobaphenes are 
considered to be anhydrides or oxidation products of 
tannins, while the “ bloom ” deposited by the pyrogallol 
tannins consists of ellagic acid, In addition to 

being formed by fermentation of tannin infusions, ellagic 
acid can also be prepared by boiling the tannin solution 
with weak sulphuric acid. , , 

The acid produced by eithv process can, according to 
Perkin, be crystallised frcyn pyridine, from which solvent 
it crystallises with pyridine of crystallisaticAi. It is in¬ 
teresting to note in passings that ellagic acid constituted 
the alizarin yellow paste of commerce, put on the market 
by a, German coijcprn. t 

, A number of tannirfe have been, isolated in as pure a 
‘form as* possible jnd eltamingd by Perkin, Nierenstein, 
Fischer, and others. , 

Cherbulinic acid is the name given to the tannin present 
in myrobalaifts. On heating for a short time with waterf 
decomposition takes place with the* formation of gallio 
acid, and it'*is for rtiis reason that, in examiitfhg this 
material in the laboratory, extraction is carricfl out ^at as 
low a tepperature as possible. Blockty has show^ that 
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at 50°-6 cC about 96 per cent, of the total tannin is extracted, 
and although this writer only indicates a loss of about 
2 per cent, after half an hour’s boiling, it is more than 
likely that under wortrs conditions this ‘ loss would be 
considerably increased. 

Oak bark contains a tannin to which the name quer- 
citannic acid h^s been given, while that present in oak 
wood is termed quercic or quercinic acid, the formula for 
which is C]5H,,^09, 2H2O. * 

The tannins in many cases are closely related to the 
colouring matters with which they are associated, and the 
separation from which is often a matter of extreme diffi¬ 
culty. For very complete details on this subject, reference 
should be made to that excellent monograph by Drs Perkin 
and Everest on “ The Natural Organic Colouring Matters.” 

As might be expected with a simple plant infusion, 
there are present many substances other than tannin which 
arc collectively termed “ non-tannins.” Such non-tannins 
are sugars, colouring matters, nitrogenous matter, gummy 
m.atter, etc., and it has been established that the non-tannins ' 
play an important role in the actual process of leather 
making. In fact, so much importance is to be attached 
to these non-tannin substances, that it might be well to 
recall Profcs.sor Procter’s remarks on this subject, who 
said that many non-tannins put in to give .solidity would 
.really be found to have tanning projjerties'(Leather Trade 
Conference, Leather World, 192O, p. 1324). 

Of the non-tannins, the sugars can be said to take first 
place from the point of view of practical utility. By 
fermentation, they give rise to acids (mainly acetic acid and 
lactic acid) so essential iih the early stages of tanning. 
Incidentally, it is of interest to rwte that further fermenta- 
■tion may take f)lace and convert some of the acid into alcohol, 
and the present writer, has met with a sumach extract 
containing appreciable traces of ethyl acetate (an organic 
compound of alcohol and* acetic acid). . Jn all tanning 
materials there exisircertain proteijitnitrogenous)sufe.stafice^ 
and Bennett {Collegium, Load. Edit, 1916, p. 167) considers,' 
rightly, that this nitrogenous matter, or at least the soluble 
Dortion of it, acts as a food foi* the organisms^ which bring 
arout the^cid fermentations. The amount of nitrogen present 

Lit hts since been established by Whson and Hem, that if the 
soluble non-tannjns be evaporated down and then diluted tfith water, the 
resultant, solutibn will i^ive a definite reaction for tannin. Hence a 
conversion of non-tannins into tannin.* 
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in tanning materials*has been investigated by BenneU (/oc. cit 
p. I), whose results are tabulated below 

t 


Myrobalams 
Valonia cup 
Valonia beard 
Natal bark 
Sumach 


Per (,'cnt. 

- 0.56 

- 0,29 

- 0.34 

- 0.87 

■ 0.87 


1 -entisco - 
Quebracho wood 
Quebracho extract 
Chestnut extract 
Cube gambler - 


Per Cent, 

- I.l8 

- 0.17 

■ 0.126 

- 0.079 

- 0 - 4 S ‘ 


Other non-tannin constituents are colouring matters 
phenolic substance.s, and mineral .salts. ’ 

There are other methods of classifying the tannins in 
edition to that already given. Thus Perkin (“Natural 
Organic Colouring Matters,” p. 413 et se,/.) divides them as 
follows, based on purely chemical considerations:_ 


(1) The dcpside group. 

(2) Diphenyl mcthylolid group or ellagitannins. 

. (3) The catechol or phlobatannins. 

, In the present work, however, the first mentioned and 
more popular classification has been adhered to. 
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